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ABOVE...AND BEYOND THE ORDINARY 








It’s only a luggage rack. Not the sort 
of thing you normally think about. Yet, like so many 





familiar objects which are made, fitted and then forgotton, i 
\ it depends on Birmal castings. Dependable Birmal! v 
.% For over 50 years we’ve been casting products that rarely catch ra 
.¥ the public eye. The die cast brackets on the rack a 
y are but one example of our special skills. They provide a yt 
. ; / 
" perfect illustration of how quality comes we 
to be accepted... of why Birmal castings yet 
“a stand out above all others. 
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The Birmal foundries produce sand and 
gravity die castings in aluminium and 
magnesium alloys, and pressure die 
castings in aluminium, magnesium and 
zinc alloys for use in practically 

every industry. 





Birmingham Aluminium Casting (1903) Co. Ltd 


BIRMID WORKS 
SMETHWICK 40 
STAFFS, 
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ROCOL 
ANTI-SCUFFING 
SPRAY 


applies the new 








» 
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MOLYBDENUM DISULPHIDE 


SO 
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SY NS 


dry lubricant 


This speedy, convenient method of 
application is invaluable for ‘on the spot’ 
attention, where parts cannot be 
segregated for special treatment. 
Strongly recommended to Service and 
Maintenance Engineers, Machine and 
Plant Operators, this method of 
application is ideally suited for 
assembly and replenishment of dry 
lubricating films. Excellent for use on 
engines, open bearings and chains 
working in extreme temperatures; 

on slides, runways, moulds, dies and 
all press working tools. 


THE AEROSOL PACK 
of 120z. capacity is availabie now. 
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(Single packs 25/- each; 3 doz. packs 24/- each; 
1 gross 23)/- each). Full instructions for use are 
printed on each pack. 
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PRODUCT 








Write for descriptive leafiet to:— 
ROCOL LIMITED 
IBEX HOUSE - MINORIES - LONDON F.C.3 - ‘PHONE ROYAL 4372 - ROCOL HOUSE - SWILLINGTON -: LEEDS - PHONE GARFORTH 2261/2 
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Renowned throughout the world— 
Manufacturers of more than 


4,000 different Scientific and 







Optical Instruments 


Optical Dividing Head 130 
Guaranteed tolerance 
within + 5 seconds. 





Optical Angle Division Tester 
Scale reads to | second 
Guaranteed tolerance within 
+ 14 seconds. 





To obtain further particulars of our full range of precision measuring instruments write to: 


CARLZEISS) C+ Z- SCIENTIFIC INSTRUMENTS LIMITED (CARI ZEISS) 
| JENA | 12a GOLDEN SQUARE, LONDON, W.! Tel: GER 4488, 1997/8/9 | JENA | 


Sole agents in the United Kingdom and Northern Ireland 











TYPES | SPEED POSSIBLE 
OF FEED | RANGES | COMBINATIONS 





MODEL ‘T 
HORIZONTAL MILLER 





6] With automatic cycle. 





WHY PAY FOR ‘SPECIAL’ FEATURES YOU MAY NEVER USE? 


When you equip with A & S Model ‘1’ Millers you choose from 4 ranges of 
speeds and 6 different feed arrangements the best combination* for a particular 
job. Both hand-feed and automatic types can however be supplied with special 
attachments for special operations. No other small milling machine offers 
similar versatility or higher production capacity for so wide a range of work. 


TABLE 26’ x 7’ 
LONGITUDINAL TRAVERSE 
VERTICAL TRAVERSE 
TRANSVERSE TRAVERSE 


*With the A & S Model ‘1’ brochure 
in front of you, you would know 
exactly what we mean. 


Write for illustrated leaflet 


ADCOCK & SHIPLEY LTD 
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—combined 
ratings exceed 
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INDUCTION 
HEATERS 











Stepless speed variation 
over a9 tol! output speed 
range (1/3 to 3 times the 
input speed). 

Constant horse-power 
transmitted throughout 

the speed range. 

Flange mounted motors 
(when required) giving 
output speeds from 320 to 
2880 r.p.m. and from 480 

to 4320 r.p.m. 

Output speeds down to 3 

to 27 r.p.m. or lower can be 
obtained with flange mounted 
Reduction Gears. 
Exceptionally light, sensitive 
and accurate control of speed 
settings by lever or handwheel 
with counter type indicator 
incorporated if required. 


OA 


VARIABLE SPEED GEARS 


3 h.p. motorised 
variator 











Co-axial input and output 
shafts which rotate in the 
same direction. 

Service reliability resulting 
from a simple design 


manufactured to high precision 
limits. 


Compactness, with consequent 
ease of mounting as an integral 
part of a machine. 

Vibrationless and silent 
performance. 

Standard range |/33 h.p. to ISh.p. 
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KEIGHLEY mith ENGLAND — 


LIMITED 
TELEPHONE: KEIGHLEY 5261 (7 LINES) TELEX No. 51-123 


@ PERMANENT ACCURACY 
@ INTERCHANGEABILITY 
@ RIGID MOUNTING 


@ RAPID CHANGING 


ing ENGINE LATHE 


Note the spindle bore size, 
and oversize Camlock flange 
on these types: 


13” swing D1-6" 1%” hole 
17” swing D1-8" 23” hole 
21” swing D1-11” 33” hole 
25” swing D1-11" 4}” hole 
30” swing D1-11" 43” hole 
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The established range of BTG Precision Arbor 
Presses has been increased by the introduction of two 
pneumatically operated models, the largest of which 
will exert a pressure of GOO Ibs. A miniature hand 
operated model is also now available for light assembly 
and similar operations. 


A fully descriptive leaflet showing all detaiis of 
capacity and price will be gladly sent, on request. 


BIRMINGHAM TOOL & GAUGE CO LTD 


SOHO HILL BIRMINGHAM 19 Telephone NORTHERN 3344 Telegrams RELIEF, BIRMINGHAM 19 
London Office 26 HOLBORN VIADUCT, LONDON EC1__—s Telephone FLEET STREET 6454 Telegrams BIRMTOOL, CENT, LONDON 
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PUZZLE CORNER 7 


Maybe some modern art is bewildering; but let’s be 
fair Perhaps if you were as skilled in art appreciation as 
you are in production engineering, you could answer this 
one too. 


We pride ourselves at Webster and Bennett that we 
know most of the answers when it comes to boring and 
turning, and our customers agree. In fact, our own 
“‘puzzle corner” is always busy translating customers’ 
drawings into machinable possibilities, and quite often 
remarkably favourable floor-to-floor times result. 


If you have to machine castings and forgings up to 
80” swing, perhaps we can help you. Send us drawings of 
your components; our technicians will be glad to submit 
production proposals. 











A standard Webster and Bennett 
Boring Mill with 60” Chuck, ad- 
mitting 35” under the turret 
and 24” under the cross-slide 


CU Us Ua a Ws Us Us Wh. Wi Wi. Wh. Us 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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last longest!! 
cost least to use!!! 








Industry’s biggest names use 


SNOW precision grinders 
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JOHN HARRIS TOOLS LTD., WARWICK, phone: 1221 (6 lines) 


and at LONDON. GLASGOW, BIRMINGHAM 
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D.M.C. VACUUM FORMING 


Handles, and parts for Trays for catering - Boxes 











Washing Machines, Point of Sale Display 
Motor Cars, Refrigerators, Factory Work Boxes 
and Electrical Accessories Refrigerator Mouldings j 


on 








PLUS 











POLYESTER/ 

GLASS FIBRE THIN WALL ( 
Typewriter Carrying Cases Ice Cream Tubs 
Washing Machine Tubs Soft Drink Beakers 

Water Heater Parts Pharmaceutical Containers 


Safety Helmets - Trays Tablet Dispensers - Expendable Packages 


Streetly—the first moulders in Britain to re-equip throughout with 
auto-control presses—take a further step forward with the introduc- 
tion of these valuable new services. For each service the most modern 
equipment obtainable has been installed and, after intensive 
development work, is now being operated on long runs. If one or more 
of these services can help you, get in touch with Streetly—the 
moulders who produce quality mouldings in quantity from any 
mouldable plastics material. 


TES TROTTER 





THE STREETLY MANUFACTURING co. Le. 5. 





STREETLY WORKS* SUTTON COLDFIELD+- PHONE: STREETLY 2411 
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This 7-station rotary-transfer 
milling-machine made by 

High Precision Equipment Limited 
uses Keelavite hydraulics. 





HYDRAULICS FOR MACHINE TOOLS 


LS 5 5 SA 


Hydraulics 





MACHINE 


583A 


TOOL DIVISION 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including all 
electrical or other control equipment. 

Not only this, we are the manufacturers of the largest 
range of hydraulic units in the United Kingdom. 

We are, of course, fully experienced in special applications 
of hydraulic power for the machine tool industry. 


THE RECOGNISED AUTHORITY 


KEELAVITE HYDRAULICS LIMITED 
ALLESLEY, COVENTRY Telephone: Meriden 441 
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The Butterley range of sheet metal 
machinery includes geared and 
ungeared power presses, guillotine shears, 
press brakes and general machinery for the 
hot and cold working of metals. 


All castings are made by the “ Meehanite ” 











process in our own well-equipped foundries. 
The Butterley foundries are available for 

the production of high-grade “ Meehanite ” 
castings to customers’ requirements. 

We invite your enquiries for “ Meehanite ” 


castings of all grades up to 20 tons. 


The word ** Meehanite”’ is a registered trade mark 


Full details of Butterley Sheet Metal 


100 ton geared open- 
fronted press with wheel 
guards removed 


Machinery supplied on request 


WPTERLEY 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 
Tel: RIPLEY 411 (9 lines) London Office: 9 UPPER BELGRAVE ST. SWI Tel: SLOANE 8172/3 
SM 22 


eee 


we 











The Institution of Production Engineers Journal 


ATRI lx 


COVENTRY GAUGE 
TOOL COMPANY LTD. 


QUALITY 





Gear Grinding Machines 
on the assembly line 


The ever widening acceptance by engineers everywhere that 
‘Matrix Quality’ is in a class all its own is reflected in a growing 
demand for ‘Matrix’ Gear Grinding Machines. The illustration 
shows a batch of Type 61 on the assembly line, a model 
developed to meet the demand for a small high-capacity 
machine capable of producing small instrument and fine pitch 
spur gears. It employs the fundamental principle of gear 

tooth development from the basic rack, formed, in this case, on 
the periphery of the grinding wheel in a continuous helix. 


Sole Agents in U.K. 


is _ world demand © 


A 





BRIEF SPECIFICATION:- 

Max. diameter admitted 6” (150mm) 
Max. length of teeth 3” (75mm) 
Max. number of teeth ground 

Min. number of teeth ground 

Maximum Pitch 16 D.P. (Module 1.6) 
Minimum Pitch 200 D.P. (Module .125) 


1X6) (5 KW E LL Write today for full technical information 


Ve Well en oo man WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 





ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


MATRIX 2 
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buttoned up 


by 
MEASUREMENT 






Batch control for a liquid mix nowadays 
requires precise amounts of several ingredients 
to be dispensed in exact quantities. Too often 
this job still depends on a man with a bucket 
and a mind of his own. MEASUREMENT 


have replaced this uncertain method with a 





system of metered control. The quantities are pre-set on a dialled control panel and 
supplied to the mix, from a remote control point if necessary, at the press of a button. 


Quantities are precise, records are automatic, control is complete and the bucket is out. 


meters are matters for 


MEASUREMENT 


MEASUREMENT LIMITED (A Parkinson Cowan Company) 


Tameside Works, Dobcross, Near Oldham. Telephone: Delph 424 (5 lines) Telegrams: Supermeter, Dobcross 
EXPORT ENQUIRIE TO: Parkinson Cowan Group Exports Ltd., 


Terminal House, Grosvenor Gardens, London, S.W.1. Telephone: Sloane 0111/4. Cables: DISC, London 
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spindle 
machines 








PRODUCTION 


RIGIDITY 


Ne 
OB og. 


For full details of the range of CONOMATIC machines 


please write to the sole agents: 
AND COMPANY 


CHARLES CHURCHILL ume 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25. BRANCHES: LONDON, GLASGOW, NEWCA 





TAS/CC.17 
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DIE 
STEELS 
FOR 
PLASTIC 
MOULDS? 












Moulded telephone base 
and its mould 


Manufacturers of telephone and other electrical equipment know where to obtain the most suitable 
steels for their plastic moulds—they go to Edgar Allen & Co. Ltd. 

In conjunction with the famous manufacturers of plastic mouldings we carried out extensive research 
before finalising the specifications of the seven steels that between them cover every requirement of 
plastic mould and hob manufacture. 

One of these seven steels will suit your purposes perfectly; choice of the correct steel is made easy and 
certain by reference to Edgar Allen’s “Steels for Moulds and Hobs in Plastics Manufacture” (Publica- 
tion No. 41C). This useful little brochure gives full details of each steel, of the plastic powders for which 
they are suitable, of hobbing conditions and instructions for heat treatment. We shall be pleased to 
send you a copy. 


To EDGAR ALLEN & CO. LTD. TS27/IPE 
SHEFFIELD 9 


Please post publication 41C co: 


| Edgar Allen ¢ Co.Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 MN oes sp Be cae aS wav ab 5s) sa ee noon teanca est dion 
0 OOO OO” I aii ohh csts ch sastesae ks eee 
<b: bc oceans wscasvesi Gis une sunsysouuabiousabaaee 
SINE noc sbasochis cpanine>cesrtatssennaionensssvasiies 








THE ANSWER IS AT HAND 
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craftsmanship counts... 


NEWPORT PAGNELL. 


... and nowhere more so than in the maintenance of high precision 
machine tools. The care taken in the rebuilding and repair of worn 
parts has become a specialized skill in itself. The jig boring and mill- 
ing machines manufactured by the Societe Genevoise are serviced 
and maintained by the skilled and specially selected craftsmen 
of Sogenique (Service) Ltd. 

In the illustration Mr. C. Muller is inspecting the form of a high-pre- 
cision worm-shaft, an operation requiring a high degree of skill and 
knowledge to make full use of this precision tool. This isan example 
of the high standards which are the hall-mark of Sogenique Service. 
The installation and servicing of Societé Genevoise jig boring and 
milling machines is carried out by such craftsmen, who also train 
personnel in their operation. 


Sogenique (Service) Ltd 


BUCKS. 








TELEPHONE NEWPORT PAGNELL 460/1/2 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, 
carbide or any known hard material 

the Neven Mobile Unit will demonstrate 
most efficient production methods 

with diamond tools. May we send this 
Demonstration Unit to your works? 
The Sales Manager would be pleased to 
advise you when the Unit will 


be in your area. 








IMPREGNATED DIAMOND PRODUCTS LTD 


OF GLOUCESTER -: ENGLAND 
TELEPHONE 21164 (3 LINES) - TELEGRAMS IMPREG GLOUCESTER 
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NEW Two-Stage Double- 
acting Stationary 

Air Compressor of 
Advanced Design 


Type L2000 


* COMPACT DESIGN 
* HIGH EFFICIENCY 
* ALL-ROUND ECONOMY 


* COMPLETE 
RELIABILITY 





The result of long research 
and development, the L 2000 
has been subjected to ex- 
haustive tests which have 
proved most satisfactory. 


Write for 
Publication 
No. 350 C.E. 






Type L 2000 delivering 2,200 cu. ft. Free 
Air per minute at 100 Ib. per sq. in. pressure. 


Air Compressors and 


*“BROOMWADE”’ Pneumatic Tools 


YOUR BEST INVESTMENT 
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PNEUTOMATION 


perfect control for 
complex jobs 


































Before production problems become 

major headaches, get a vest-pocket elephant 
into your works—PNEUTOMATION! 
PNEUTOMATION gives you jumbo- 
sized performance—plus docility. 

It never varies, never tires, delivers exactly 
the right amount of power, in the right 
place at the right time—every time. 

With PNEUTOMATION in control, 
human errors and operator fatigue become 
things of the past, production speeds up, 
costs and rejects drop. 

Simple design, careful workmanship and 
completely non-corrodible materials cut 
replacement and maintenance costs, 

make Lang PREUTOMATION 

a really long-lasting, 

trouble-free pneumatic power system. 


Pneutomation 
never forgets 
to operate 


PNEUTOMATION 


energy under control 


The ‘ Pneulang’ basic cylinder unit, just one of 
the 264 cylinders available ‘ off-the-shelf’. 

The range of PREUTOMATION equipment also 
includes many types of manual and automatic 
valves, lubricators, airflow regulators, 

pipes and fittings, etc. 












\ Alan with 
‘LANG PNEDVMATIC LTD 





VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel SIZES 


Associated with Desoutter Brothers (Holdings) Ltd. 
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Here is your copy 


ofthe RICHARD LLOYD 
Cutting Tools Catalogue 


This 80 page Catalogue 
contains full specifications 
of a wide range of engineers’ 
cutting tools, including 

the following :- 

Twist Drills, Centre Drills, 
Core Drills, Reamers, 

End Mills, Milling Cutters, 
Slitting Saws and useful 
technical data. 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 


Northern Area Office : Britannia House, Wellington Street, Leeds 1. Telephone : Leeds 21212 
London Area Office: 240 Romford Road, Forest Gate, London, E.7. Telephone: Maryland 7304-5 
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Minor Cylinders—}” to 2}” dia. 
Standard Cylinders—2” to 8” dia. 
Heavy Duty Cylinders—2” to 12” dia. 
Control Valves and Accessories 


for all pneumatic applications 


Catalogue on application to: 





MARTONAIR LTD - PARKSHOT - RICHMOND - SURREY 


Also in Australia, Belgium, Canada, Denmark, Finland, Germany, Holland, Iceland, New Zealand. 


Norway, South Africa, Spain, Sweden, U.S.A. 


A.0.42 
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Do your operators a good 








turn by providing them with Osborn 
cutting tools and you will do 
yourself a good turn by increasing 
efficiency and output. 

An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and Osbornite hard 
metal, together with toolholder 
bits, are manufactured under 
carefully controlled conditions and 
inspected at every stage to 


ensure maximum quality. 


* 


If you are using the new 


caaacn 1IGH SPEEL 
SPECIAL’ STEEL | 


you will know how good it is—if not 
please ask for details. 


Available as: 
lathe & planer tools, toolholder bits, bars 
& blanks. 








& CO., LIMITED. 


ee SS, s&s FP t St -B- 


unders ¢ Engineers’ Toolmakers 
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FLUID POWER 


PNEUMATIC 
AND 
HYDRAULIC 
CYLINDERS 
AND 
VALVES 


for quality, 
efficiency 
and reliability 


BALDWIN 


Right from the drawing board stage 
BALDWIN pneumatic and hydraulic 
equipment keeps one aim in view— 
RELIABILITY! 

Top-quality design features not found 
in competitive equipment include— 


s 


* Polished, hard-chrome plated 
cylinder bores and piston rods. 


* Self adjusting oil and water 
resistant seals. 


* Rugged, malleable cast-iron and 
steel construction completely rust 
and corrosion proof inside and out. 


* Built-in cushioning to absorb the 
shock of heavy loads moving at 
high speeds. 


Remember! Only BALDWIN can offer 
432 standard types of cylinder with 

6 bore sizes and 8 standard mountings 
for Air 150 p.s.i. and Oil 250 p.s.i. 
maximum operating pressures! 


Consult Baldwin— 

technical advice is 
readily available — 
without obligation! 





ma 


WRITE NOW fer a copy 
of this new Fiuid Power 
Catalogue No. IPE/503. It 
gives complete information 
on the entire range of 
Baldwin F'uid Power 
Equipment. 


BALDWIN INSTRUMENT COMPANY LIMITED 


Dartford : Kent: Dartford 2948 One of the Harper Group of Companies 
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CYLINDER LINERS. MACHINED > 
ECONOMICALLY ON \o- Swing LATHES 





84" AUTOMATIC BACK 
SQUARING ATTACHMENT 






© 
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FEED 










THREE POINT END LOCATORS 
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AIR-OPERATED DRAW BAR 


RING EXPANDERS 










AIR-OPERATED EXPANDING DRIVER 


° 


CARRIAGE 


Oo 9° 


ALL TOOLS OF GRADE K-6 
KENNAMETAL CARBIDE 











HARD RUBBER RINGS AVOID DISTOR- 
TION OF THE BORE AND PROVIDE 
LARGE DRIVING SURFACE AREA. 
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AIR-OPERATED TAILSTOCK QUILL 



















THREE JAW EXPANDING CHUCK ELIMI- 
NATES ANY FLOAT OR VIBRATION. 









PRODUCTION - 43 PIECES PER HOUR 





ie 








PROBLEM: To turn... without distortion . 
as well as face chamfer, various cast, thin wall 
Diesel Cylinder Liners. 


SOLUTION: The Model AR Automatic Lo- 
swing Lathe was selected for this job as it has: 
(1) Necessary rigidity for utilising carbide tools. 
(2) Simplified Change-Over Mechanism, permitting 
all cams to be pre-set to graduated dials for length 
of cut. (3) Instantaneous Tool Relief Control Mechan- 
ism, which permits reversing carriage and slide 
feed movements without disturbing timing of 
slides or adjustment of the tools. 

The Cylinder Liners are driven on the headstock 
end with a special driver which permits high 
cutting speeds and coarse carriage feeds without 
distortion. The tailstock end of the liner is 
supported with an expanding chuck operating 
under controlled air pressure to prevent distor- 
tion. All turning, facing and chamfering operations 
are performed simultaneously. The entire cycle 
isfautomatic; the operator simply loads and un- 
loads the parts and pushes the starting button. 


PRODUCTION !!! 43 pieces per hour at 100% 
efficiency. Marbaix engineers find solutions for 
the: most difficult turning problems and are at 
your service. 


Write to department /P2413 































MODEL AR 


AUTOMATIC LATHE 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E.MARBAIX LTD 23171285: LonpoNn. sw 


PHONE BATTERSEA 8888 (8 lines) 





NRP 2413 











on the move... 


ses HYDRAULIC 
RACK MECHANICAL 
PALLET TRUCKS 
_Compere the trite, Guatity Sd Besignt 


TURNABOUT hydraulic Pallet Truck 


CAPACITY: 2500 Ibs. 




















Features reliable hydraulic system, chain 
lift head, and strong welded steel construc- 
tion. Fork width is adjustable; 
forks are interchangeable. 
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RACK Mechanical Pallet Truck 


Heavy duty yet easy to maneuver and 
lift loads. All welded steel construction; 
maintenance - free operation. 
With 48” forks. 


¢g 40 
TURNABOUT ‘hydraulic Pallet Truck 


CAPACITY: 4000 Ibs. 


EXTRA HEAVY DUTY UNIT 
Features reliable hydraulic system 
with overload safety features. 

Forks are _ interchangeable. 
Built for heavy duty service. 


£150 





































Increase production efficiency up to 30%... 


. . . by increasing your plant operating efficiency with 
RACK MATERIALS HANDLING EQUIPMENT. For informa- 
tion on RACK Hydraulic Lift Tables, Sheet Feeding Tables 
and Storage Racks, Contact, or Call Your RACK Engineer! 


RACK ENGINEERING lr ad 


408A Montrose Avenue Slough Trading Estates 
Slough, Bucks E-1 











Microptic 
Scale 


Reader 


With the Microptic Scale Reader, machine tools, 
measuring instruments, etc., can be set and 
controlled accurately, simply, and without fatigue 
or eye-strain. 


Precision : Reads direct to 0.001 in. (metric version, 
0.01 mm). 

Legibility : The scale is brilliantly illuminated, and 
can be read easily from as far away as 6ft. or 
more. The reader has a magnifying window. 
Accuracy: Maximum error, 0.0006in. in any 
12in., 0.001 in. in any 48 in. Errors are random 
and not cumulative. 

Scale length: 6 ft. and 3 ft. lengths are standard, 
other lengths can be supplied. 


The scale reader is small and easy to fit to the 
majority of machine tools, etc. It has many 
refinements, all described in our catalogue 


CT 141/a25. 


ALGER 
WATTS 


98 ST. PANCRAS WAY LONDON N.W.1 
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At the flick 
of a switch 


Controlled air is the safest, sim- 
plest and most inexpensive med- 
ium of power transmission, and 


no system is so efficient as RED : 
RING. Cylinders are available : At the tip © 


of the finger 


from 1” to 14” diameter and in pS ES) 
a 


any length. Air Hoists and 


full range of control valves. 
At the touch 
of the toe 
Stuart Davis engineers with long experi- 


ence of air control and its applications are iene py > ‘O] 
available for consultation at all times. Ke sue as ' Tan 
. 7 s y * Sa /] | 
. en 


manufactured by 


Wis ~~! TEAR THIS OFF 
PIN ITTO YOUR 
LETTERHEAD & 

POST TO 


STUART 


Maher of . = Machine eS , ” DAVIS 


LIMITED COVENTRY 
STUART DAVIS LTD. MUCH PARK ST. COVENTRY RED RING 
Telephone: Coventry 63091-2 details please 


591 Cogent 
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a word about 
the Dawe window test 


S omething about the look of my small castings as they lay 
on the bench caught my eye. I carried them over to the 
window and there, by critical daylight, I saw that they were 
cleaner than ever before. I knew then that Dawe ultrasonic 
cleaning equipment... 


There are limits beyond which a joke should not be pushed. 
But the advantages of using Dawe ultrasonic cleaning 


; ar : ith apologies t 
equipment seem limitless. It offers the quickest and often the oe . pin 42) 


only effective method of cleaning small components of 
intricate shape and removing scale, swarf and grease. 


We shall be happy to provide you with some of the finest 
ultrasonic cleaning equipment in the world. We regret, 
however, that you must find your own operator to carry out 
the window test. 


DAWE INSTRUMENTS LTD. 
99 UXBRIDGE ROAD, EALING, LONDON, W.5__:: ~— Telephone: EALing 6215 
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MAKERS. 
B.S.A. TOOLS LTD - BIRMINGHA 
ENGLAND 


SOLE AGENTS GT BRITAIN BURTON GRIFFITHS & CO. LTD. - KITTS GREEN : BIRMINGHAM - STECHFORD 3077 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 


has gone into the plan. From the intake of raw material, through the automatically A 
controlled sand treatment and handling plant, the control of furnaces, //|| 
the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, / | 
inspection, and despatch departments, the layout and detailed equipment alike rs /} | 


show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders. 

Shotton Bros. original foundry at Oldbury —modernised through the years— 
will concentrate on producing the more intricate and small demands. 

Take the best of modern techniques, add 64 years’ experience 

—that’s Shotton Bros., and you can depend on it! 










precise 
quality 


control 





of 
repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 


OLDBURY - BIRMINGHAM * Phone: Broadwell 1631 
! This company participates in the research, technical and productive resources 
MEMBER OF THE SIRFIELD GROUP = of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


$243 Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms. 
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spentry-go at Bradwell... 


M The crucial points of the high pressure CO, coolant 
gircuit at Bradwell will be the blower shaft seals. 
[Every minute of every working day Shell APL blower 

em oil will guard these escape points—-being continually 

® pumped into the seals and bearings, led away, purified 
+7 and recirculated. 

| This very remarkable oil presents a two-way seal. 

Outwards, there is a minimum CO, loss as the oil has 

the lowest possible gas solubility. Inwards, in spite 
of the heat of the gas, oil vapour contamination is 
negligible thanks to the extremely low vapour pressure 
of the oil. 
The research that went into APL blower oil is 
characteristic of the way Shell set about doing things. 
t was conducted at Shell’s Research Centre at 
‘Thornton in close collaboration with the U.K. A.E.A. 


The Research Story 


Though the sealing action demanded of Shell blower 
oil is common in other industrial equipment such as 
hydrogen-cooled alternators, there were quite a few 
additional problems. It was necessary for the oil to 
have long life, low vapour pressure, low gas solu- 
bility, good thermal stability and high film strength 
—to be able to withstand high temperatures and 
to be resistant to all kinds of corrosive influences, 
including carbonic acid. The crux of the research 
was to combine all the above requirements into 
one oil, in order to minimise back diffusion of 
molecules which would contaminate the reactor. 


TRIUMPHS OF SHELL RESEARCH 


and the blower manufacturers. In the course of much 
fundamental research, a wide range of oils was 
subjected to vapour pressure and gas solubility tests in 
the laboratory. Selected oils from this range were used 
in the bearings and seals of a blower rig. In 1956, after 
four years of research, the finished product joined the 
Shell Atomic Power Lubricants range—marketed 
under the name of Shell APL 729. This oil has been 
in use at Calder Hall since the autumn of 1956. 


The moral of the story is that Shell research is 
supremely applicational. The Centre at Thornton 
is always ready to work with even the most specialised 
sectors of industry to produce the right oil for the job. 
If you and your organisation have any major lubrica- 
tion problem it pays to get in touch with your local 
distributor of Shell Industrial Lubricants. 
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BRADWELL NUCLEAR POWER STATION, AN ARTIST’S IMPRESSION. 


ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in lubrication 














5,000 TONS OF 
BRIGHT STEEL 

are always available 

at our main warehouse 
at Usaspead Corner 
for immediate delivery. 
Avoid delays by using 
the Macready Service. 
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MR. STEEL’S 
NEW 
WAREHOUSE 
FOR 

HOT ROLLED 
CARBON 

& ALLOY 
STEELS 


Macready’s Metal Company Ltd. has this additional special warehouse at 

King’s Cross devoted to the supply of Carbon and Alloy Steels. 

Very large stocks are held and the warehouse is completely equipped with the modern 
facilities required to maintain the quick delivery service for which Macready’s are famous. 


Production delays are eliminated when you use Macready’s. 


MACREADY’S METAL COMPANY LTD. 


USASPEAD CORNER -: PENTONVILLE ROAD - LONDON N.I 
Telephone : TERminus 7060 (20 lines). Telegrams : Usaspead, London, Telex. Telex No.: 22788. 








This is an example of All-Welded Machine 

Bed Plates manufactured by this Company. 
The photographs show how well the 
complications of modern machine practice can 
be overcome by this modern method, 


resulting in great economies. 










ALL WELDED MACHINE BED PLATE 





We can profile cut any 
shape in mild steel from 
4” to 6” in thickness. 
Our products are clean 
cut and necessitate the 
minimum of machining 
and finishing. They make 
for large economies in 
reducing the number of 
operations. Send your 
enquiries to :- 
FABRICATED BED PLATE 





460 MANCHESTER RD. BOLTON Phone BOLTON 4020 (3 LINES) TELEGRAMS ‘WAGON’ BOLTON 
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HACKSAW BLADES 


PSE FRAME 


E\ IPSE 


HicHWWiNeD STEEL 
! 


USE A 


and 

feel 

the 
difference ! 











‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 
UH 26 





The Institution of Production Engineers Journal 





_ imet 


— 








TUNGSTEN CARBIDE 
TOOLS 





{ 
} 
} 
| 
f 
| 
! 
| 





OT 


—a ic hm AON eat Lau tT 2) 


naam eE Pa ViS-LO Noe R RING TON Ce tone he oa ENT RY 


Te lephone Tile Hill 66621 





nal 














— Se 


A TE gu 





The Institution o f 
VOL. 38 NO. 2 


Production 


Engineers Journal 


FEBRUARY, 1959 








= 


The European Common Market, 


the Free Trade Area, and 


the Production Engineer 


by SIR CECIL WEIR 
K.C.M.G., K.B.E., M.C., D.L. 


Sir Cecil Weir is a Past President 

of the Institution; Chairman of 
International Computers and 
Tabulators Limited; and former Head 
of the United Kingdom Delegation 

to the High Authority of the 
European Coal and Steel Community. 
This Paper was presented to 

The Institution of Production Engineers 
in London, in December last, 

as The 1958 Sir Alfred Herbert Paper. 





M** I begin by saying how very glad I am to be 
here this evening and to have the opportunity of 
meeting again so many of my colleagues in this fine 
Institution, which continues to make such remarkable 
progress. 

I have always regarded my association with the 
Institution as something that I have every reason to 
feel proud of, and I welcome opportunities like this 
of coming together with so many old friends. 

As a Past President of The Institution of 
Production Engineers, I naturally feel it to be a 
very great honour to read to you this evening a 
Paper which bears the name of a former revered 
and distinguished President of the Institution, the 
late Sir Alfred Herbert. He was a great industrialist 
who did much to create the reputation which the 
British machine tool industry enjoys all over the world. 
The last time I saw Sir Alfred Herbert was in 1952, 
when I visited his Works in Coventry with a delega- 
tion of production engineers. Although then in his 
86th year, he was still a dynamic, vigorous, purposeful 
figure. My colleagues and I were greatly impressed 
with the evidence of able management and organisa- 
tion which we saw everywhere during the tour he had 
arranged for us of this famous Midlands factory. 
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It struck me then that the men who built this great 
business were not afraid of competition. They had 
that confidence in themselves, in their managing and 
organising capacity, in the skill of their designers and 
workpeople, and in the quality of their products, 
which typified the British industrialist in the latter half 
of the last century and the early part of the present 
century, and which won for the United Kingdom the 
premier place among the industrial nations of the 
world. 

You might imagine from these remarks that I am 
regretting a past that is gone and inferring that we 
are no longer what we were. This is far from being the 
case. The achievements of the period I have spoken 
of were great and we have every reason to be proud of 
them. They made Britain for a time the industrial 
workshop of the world, the outstanding exporting and 
c editor nation during the greater part of a hundred 
ycars, a nation so sure of itself that it scorned to 
shelter behind customs duties and tariffs and which 
was not afraid to export also its technologies, its 
technicians, its know-how and its production methods. 

And then came along two World Wars which suc- 
cessively revolutionised requirements and_ ideas, 
political as well as economic. From 1914 onwards we 
were in a new world in which other nations, forced, 
as enemies, as allies or as neutrals, to rely largely upon 
themselves, or to find new sources of supply, had to 
speed up their economic development, stimulated in 
some cases by the urgent needs of their own war 
requirements which cut through, for the time being, 
the difficulties of finance and inspired the genius of 
inventors. I think every one of you who was associated 
with any of the production ministries or with any of 
our great manufacturing companies during the War 
will recall how comparatively easy it was at that time 
to overcome the difficulties of finance. Things had to 
be done very quickly, and a great many business 
people had been brought into Government Depart- 
ments. Many of the orthodox methods and regulations 
were no longer observed. In consequence, we were 
able to get on very quickly indeed. I think that this 
is perhaps one of the advantages that one gets from a 
war. There are advantages as well as disadvantages 
derived from these conflicts, and one of them is that 
a certain number of things can go ahead much more 
quickly than they could do under the ordinary con- 
ditions of peace. It is very desirable that in these days 
we should see that the speed at which we can work in 
war is translated also into peace conditions. 


rapid changes 


Circumstances and conditions changed very fast 
and, as a result, competition became fierce between 
the two Wars when a failure of statesmanship in all 
countries (I make no reflection on any particular 
country because this was a_ world state of 
affairs) delayed grappling with unnecessary un- 
employment and, in consequence, the flood of 
consumer demand was dammed; and after the 
Second World War competition was further stimulated 
when more enlightened political leaderships, having 
learned some of the lessons of history, and influenced 
also by the great developments which had taken place 


34 





in the North American economies, and the prosperity 
they had brought with them, made it their principal 
aim to raise the standards of living of their people and 
to maintain a high level of employment. 

It is this growth of competition, and the quality of 
that competition, which has so greatly changed the 
situation for Britain. It makes the achievements of the 
past forty years all the more meritorious and it makes 
the challenge of the future all the more vital and 
exciting. 

I think, therefore, that I am entitled to say that 
the production engineer does really come into his 
own during this period. He can call the twentieth 
century his century. It is the evolution in manage- 
ment techniques, the growing availability of new tools 
of management in the factory, in the office and in all 
the ancillary operations of business—every one of which 
is a sphere for production engineering in the widest 
sense of its meanings and applications—the develop- 
ment of automatic and semi-automatic processes 
designed to increase the rate of productivity and lower 
the relative costs of production, which have opened 
the door of opportunity to the production engineer. 
He has become a key man, using and co-ordinating 
the techniques of the mechanical engineer, the elec- 
trical engineer, the civil engineer, and, indeed, those 
of all professional and technical grades which are 
associated with business and industry, and, bearing 
constantly and sensibly in mind the human reper- 
cussions which in any community must condition the 
timing and rate of progress, applying the new ideas 
as quickly as is practicable in every sector of the 
economy. It is during this period that the production 
engineer has played so important and growing a part 
in the achievements of industry—and, indeed, of 
agriculture also—and it is in the present and coming 
decades that his skills and methods will be so essential 
an element in the organisation of our factories and in 
the further and successful development of our produc- 
tion, and, as a consequence, in the trade that flows 
therefrom at home and overseas, in a highly competi- 
tive world economy. 

Let us look for a few moments at some of the 
achievements of British industry in recent years. 
They cover a wide field and can be seen both in 
invention and its subsequent development and 
exploitation. 


During the War quite a number of us in this room 
had a close association with some of these achieve- 
ments. There was, for instance, that boon to civilisa- 
tion, penicillin, which was a British discovery, and not 
only a British discovery but it was developed in 
Britain and it was brought in this country to the 
stage at which, in co-operation with our American 
friends who had greater resources than we had, it was 
more rapidly developed than would otherwise have 
been possible. There was radar. No one, of course, 
could possibly wish to deny that radar was a British 
achievement and that it is today one of the greatest 
services to mankind. There is nuclear energy, in the 
peaceful uses of which Britain has led the world. 
There is electric power, in which Britain is still the 
world’s largest exporter of heavy electric equipment. 
There is television, in which many of the basic 





















































ty inventions originated in Britain and with which the 
al name of J. L. Baird, a fellow countryman of mine, 
id is so closely associated. There is electronics, with all its 
diverse applications, including electronic computers in 
of Table I which several British companies are making out- 
1e UNITED KINGDOM TRADE WITH standing contributions, a subject in which our 
1€ VARIOUS GROUPS IN 1957 distinguished President is himself very much interested 
es . - and to which he also has made very large contribu- 
id ete tions. There is the aircraft industry, with the 
har es py “ly seas watts Viscount, the Comet, the Britannia, the Canberra— 
at 1957 |exports} (mil- | per per to mention only a few of our famous aircraft—pointing 
te from | 1957 | lion) | capita | capita the way and the Rolls-Royce engine powering both 
h to (£ £ & British and foreign aeroplanes. There is the motor car 
~ Baral waamasd as See Goa industry, creating new records every year by its exports. 
le Total U.K. Trade: |4,075-6 |3,458-4 = = There is shipbuilding, with “ British-built ”’ still the 
l Europe... . .]1,031-7 | 967-5 1285-0(2)| 3-6 3-4 hall-mark of soundness and quality. There are 
h —- nen apie} aee:s lei-srs ’ machine tools, engineering products of all kinds, and 
st Dae Cree ree . pil ny sictabepasis red Pio. chemicals, in many sections of which industries great 
i A. Common Macket:| 491-5 | 906-11 164-1 3-0 3.] advances have been made. And there are the con- 
- Belgium .. ..| 60-2] 81-3 8-9 6-8 9-1 sumer goods industries, in which the fiercest com- 
ia ent ane wie Pe 4: oe petition prevails but which has not prevented us from 
d to lll “| 62-81 76-2] 48-4 13 16 being still the world’s largest exporter of textile 
r. Netherlands ..| 132-2] 122-6] 11-0] 12-0] 11-1 manufactures. 
g West Germany ..| 124-4} 123-8 51-5 2-4 2-4 ! ' 
- B. Free Trade Area:| 381-3 | 327-4 27-4 13-9 11-9 incensed volume of production 
- Austria .. sf 93) 15:5 70) 13 2:2 This is a very brief and sketchy outline of the 
- ee: a: pas Ae . ae situation as it is today, but it is far from depressing. 
§ ain .. | 156-91 113-8 7-4| 21-2] 15-4 It has produced a volume of production about 60’, 
Ee Switzerland ..} 36:4] 37-9 5-0 7:3 7-6 greater than in 1938 and exports in volume about 
“ - Ye epg, gare ea ren 100°/, more than in 1938. During periods of inflation 
of sag eo Snengies amis got s Be: ba it is not much use talking about values. We can only 
os idee i; 8-1] 19-2 8-0 1-0 9.4 compare these things in the volume in which we were 
Ys Iceland 1-5 3-7 0-2 7-5] 18-5 making them before the War and in the volume in 
-! a Reg aa ie Pe e i which we are producing and making them today. 
‘ il “+ oT ee 10.2 94.8 0.5 ha There are other countries which can show a larger 
S Yugoslavia ie 9-3 12-9 17-9 0-5 0:7 increase percentagewise. We are frequently told of the 
i] 
a“ gir: Py Caney Cer, gem wae tremendous advances that have been made by some of 
D. Commonwealth: |1,088-1 |1,028-8 | 533-0} 2:0) 1-9 the other countries, such as Germany, but one must 
= Australia ..| 248-0 | 237-5 9-4 26-4 25:3 . 
“ rei al "| 390-3] 199-8] 1661 19-21 12-0 measure growth against the background of stature. 
a Ceylon .. ..| 40:9] 25-8 8-6 4-8 3-0 On that comparison we have much to encourage us 
Ghana .. | 19-6] 38-5 4:8 4-1 8-0 but nothing to induce or excuse complacency. Table I 
_, = -+[ 157-6) 177-5 | 392-4 0-4 bag on the left shows the amounts of our imports and 
e New Zealand ..| 183-4] 140-7 2:2 83-4 64-( 3 . er ; 
Pakistan .. | 25:71 34-6] 84-8 0-3 0-4 exports in 1957 and their distribution country by 
. South Africa ..| 92-6] 174-4] 14-2 65] 12-3 country. I should like to pay a tribute to the gentle- 
4 . ees Gaamaaee WIRE cele man from whose Paper, published in The Times, I 
d wap a 329-2 | 318-41 74-0 pw" 4-3 took this Table, Mr. Nicholas Stacey, of The General 
Balk Clee 11-4 9-7 0-5} 22-81 19-4 Electric Company, who is in the audience tonight. 
a Hongkong 23-6 | 366 2-6 91] 141 What I have said to you is by way of introduction 
Jamaica . 25-4 | 22-9 16) 15-9} 143 to the subject of my Paper, which is the European 
F Mallya os bo it 7. on Common Market, the Free Trade Area and the 
t Nigeria 85-4 59-6 33-5 2-5 1-8 Production Engineer. 
n Rhodesia The Second World War has done one thing which 
e __ Nyasaland 83-2} 60-5 75 Hel} 8d is enduring, I believe, and which can be of tremendous 
n ts 26-4] 40-0 +} Ms dle value to the human race. It has exposed the folly and 
anganyika 9-9 11-3 8-6 1-2 1-3 ‘ ; me 
S Uganda .. 6-7 7-2 5.9 1-2 1-3 dangers of nationalism, and the developments since 
e |} ——_—_}|—___|-_—_ the War have demonstrated and underlined the 
, F. United States 482-9 | 258-6 | 171-2 2-8 1-5 essential interdependence of progressive and truly 
2 civilised peoples. Even the greatest advocates of 
t (1) 1957 or latest available, isolationism in all countries have come to see that no 
p (2) Excluding population of United Kingdom, single country is strong enough to stand alone, either 
he militarily or economically. That has a lesson when 
one begins to think in political terms. 
, This does not mean, of course, and it is very 
: important to recognise it, that nationhood is not a 
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worthy ideal. There are a great many countries in the 
world today who are striving to achieve nationhood. 
There are a great many peoples in the world whose 
greatest ambition is to become independent nations, 
and it is a proper aim for new and developing coun- 
tries with peoples only starting to find themselves— 
but it does mean that nationhood, once achieved, 
should be prepared to take on membership of a wider 
community of nations and be ready in so doing to 
transfer to that wider community a part of its national 
sovereignty. 

It is this idea, the transfer of sovereignty, which 
has underlain the initiation and development of the 
various European Communities and it is with these 
Communities and their consequences for Britain and 
British industry that we are concerned this evening. 

This transfer of sovereignty is obviously something 
that gives people a great deal to think about, 
particularly in a country like this. 


significant developments 


It would be a mistake to underrate the significance, 
as well as the importance, of these developments in 
Europe. There has been nothing like them before in 
history. They are the outcome of practical, sensible 
thinking by practical, sensible, and _politically- 
conscious men determined, indeed dedicated, to build 
up true and far-reaching and long-term, co-operation 
between peoples with similar problems and similar 
outlooks and possessing or working steadily towards, 
standards of living and of social conduct that are 
worth defending and which are capable of continuous 
and progressive improvement. 

By “‘ co-operation ” these men did not mean inter- 
governmental arrangements and agreements which 
might work for a time, but were full of escape clauses 
and time limits. They meant integration, a trans- 
ference of national sovereignty in vital sectors of the 
national economies, the creation of supra-national, 
or, if you like it better, federal, institutions, so that 
step by step, by conscious and predetermined stages, 
the interests and important elements in the lives of the 
peoples concerned should become so interwoven, and 
their aims and objectives so identical and identified, 
that there could be no question, as there would be no 
object, of their interests clashing or of them cuming into 
violent conflict with one another. The natural 
development would be rather to extend the system 
into political and military fields. 

You may think that what I have been describing 
sounds fine but is a bit airy-fairy and idealistic. That 
is not so. I am speaking of something that exists 
already and which has entered upon new and very 
significant phases during the past twelve months. 

I would not have chosen this subject — one which 
also was suggested to me by your office-bearers — for 
my Paper tonight had it not been that this is some- 
thing that is real. It is existing. It is something to 
which we in this country must pay a great deal of 
attention. 

It began in June 1950 with the Schuman Plan when 
M. Robert Schuman, the Foreign Minister of France, 
launched upon the world his dramatic proposal that 
the coal and steel production of France and Germany 
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should be put under a common authority and that 
other nations should be allowed to join in. There 
followed a conference—which Britain was invited to 
join but decided for sound and reasonable reasons 
not to do so on the lines proposed — in which four 
other European countries participated and, in 
April, 1951, a Treaty, having a duration of fifty 
years, was signed by the accredited Ministers of 
France, Federal Germany, Italy, Belgium, Holland 
and Luxembourg, representing the governments of 
six nations which had between them at that time a 
population of close on 160 millions—approximately 
as great a population as that of the United States of 
America and not so far short of that of the Soviet 
Union. 

By 25th July, 1952, the six countries and their 
parliaments had by their normal constitutional pro- 
cedures ratified the Treaty and it came into force. 
There was thus established—and it opened its head- 
quarters in Luxembourg in August 1952—the Euro- 
pean Coal and Steel Community, a body which had 
transferred to it, under the terms of the Treaty, powers 
of government in the spheres of production, develop- 
ment and distribution of these basic and essential 
products, powers which until then had been exercised 
by each of the member governments separately and 
independently. 

This was a very big thing, because it meant that as 
from that date the Germans could not give any orders 
in these particular spheres to their own coal industry, 
nor the French, nor the other countries I have named. 
The only body which could issue decisions having the 
force of law in respect of these particular aspects of 
these industries was the High Authority of the 
European Coal and Steel Community. 

The Treaty charged the Community with the duty 
of creating a common market for coal and steel in place 
of the more restricted national markets hitherto 
existing. 


what is a common market ? 


We might pause for a moment to consider what a 
common market is. In brief terms it implies a market 
in which there are no customs duties, quotas, subsidies, 
currency restrictions, transport or other discrimin- 
ations affecting the free flow of trade between the 
member countries together with a reasonable mobility 
of labour, especially skilled labour. I say reasonable 
mobility of labour because obviously they do not 
anticipate that people would move as freely as they 
might wish to between the countries, and which might 
create very difficult national problems. It was designed 
specially for skilled labour as between member States 
and as was, also, the equalisation of those elements, 
social and otherwise, which enter into and influence 
the cost of production. 

This is one of the big arguments and difficulties in 
bringing the countries together into a Common 
Market, this fact that the social burdens which affect 
the cost of production are frequently different in 
different countries. In some cases they are borne by 
the industry, in some by the body of national tax 
payers, and the way in which they have an impact 
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on the cost of production is therefore different in 
different countries. 

In carrying out its task the Community had to doa 
number of things which the production engineer will 
recognise as his own type of function at its highest 
level and in its widest context. These things can 
roughly be described as: 


(a) stimulating smoother and vigorous economic 
expansion ; 


promoting rational distribution of production; 
achieving a high level of productivity ; 


(d) increasing by expansion of output the total 
employment available; 


(e) giving greater security of employment; 
(f) raising living and working standards. 


All this was to be accomplished under rules which 
maintained and encouraged competition and was to 
be regarded as a first step in the construction of a 
United States of Europe. 

It is not my purpose this evening to dwell in any 
kind of detail on the European Coal and Steel Com- 
munity. I want merely to use it as an illustration and 
as a living example of what is now developing in other 
spheres. 

This first of the Communities was furnished under 
the Treaty with a number of institutions. There are 
people who dislike institutions and fear that they 
import rigidity and obstruct flexibility. There are 
many who regard institutions as a consequence, as 
something that, so to speak, develops after. There are 
others who regard institutions as an essential founda- 
tion or starting point—something that comes before. 

It is to this third category that M. Schuman and 
that great protagonist and moulder of integration, 
M. Jean Monnet and—if I may include myself with 
such distinguished company—I myself belong. With- 
out institutions, which really means without organisa- 
tion or tools or instruments, you cannot plan your 
operation. Therefore in the Treaty creating the first 
Community there were established : 


(a) a High Authority, which I would liken to a 
government or administration ; 


(b) a Court of Justice to ensure that the rule of law 
should prevail in the application of the Treaty; 


(c) a Common Assembly or Parliament to debate 
and discuss proposals and decisions and with 
power to dismiss the High Authority; and 


(d) a Council of Ministers to ensure that national 
considerations were not overlooked and to take 
decisions in matters affecting the Community 
but not transferred under the Treaty to its sole 
jurisdiction; and, finally, 


(e) a Consultative Committee, not really one of 
the institutions having power but with advisory 
functions, representative of consumer, 
producer, distributor and __ operatives, 
to give advice to the High Authority based 
upon wide and special experience. 





The reason I have told you so much about the Coal 
and Steel Community is that this is the pattern 
which has been set and developed for this new form 
of co-operation. It is based upon institutions designed 
and competent to direct and guide all aspects of 
policy and operation. And it is this pattern which has 
been followed in the two companion communities 
which have now been created : 


(a) The European Atomic Energy Community 
(known as Euratom), and 


(5) the most important of all, the European 
Economic Community, more familiarly known 
as the European Common Market. 


There are some differences in the Treaties con- 
stituting these two new Communities when comparing 
them with the Coal and Steel Community, but I 
would advise you not to pay too much attention to 
them, because although they are slightly different 
in their construction from the Coal and Steel Com- 
munity, the differences are not, in my view, so very 
significant since I believe that they will develop along 
similar lines. Those who have been working in 
Europe have noted that when these countries get 
together in these communities, they have a habit of 
beginning to understand one another better and they 
do reach agreements where people would not expect 
them to do so. Their High Authorities are termed 
Commissions, not High Authorities, and their powers 
are for the time being somewhat more circumscribed. 
They use, however, the other main institutions that 
serve the Coal and Steel Community. 


This shows the connection between these Com- 
munities. When they set up the two new ones, they 
did not set up new institutions for some of the other 
purposes other than the duties of the Commission or 
High Authority itself. They used the existing Court of 
Justice which became also the Court of Justice for 
themselves. They used the Common Assembly, en- 
larged in numbers from 78 to 142, and the Council 
of Ministers and their Consultative Committees are 
still there but are slightly different, being moulded 
to their different tasks. For instance, different 
Ministers come to meetings of the Council of 
Ministers. Different types of advice are required. 
Therefore, the consultative committees represent 
somewhat different functions. An excellent chart of 
the Institutions of the three Communities, taken from 
a very useful booklet on the Community of the Six, 
recently published by Mr. David Webster, is shown 
in Table II, overleaf. 

It is to the European Economic Community which 
production engineers in the United Kingdom and 
British business and industry in general must pay close 
and particular attention. The aim of this Community 
is to abolish by stages extending over the relatively 
short period of twelve to fiften years, customs duties 
and other restrictions and discriminations affecting 
trade between the six member countries and to har- 
monise their tariffs against third countries, that is to 
say, their import tariffs on goods coming into the 
Common Market from outside. All of this, as in the 
case of the Coal and Steel Community, is to be 
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accomplished without preventing, restraining or dis- 
torting competition. This is one of the key principles 
of these Communities: that they should encourage 
competition as between different producers. Their 
rules and regulations are directed towards that end 
and not towards the restriction of competition. It is 
quite an important element, because it has a big 
bearing on the efficiency which they are likely to 
have. All of us derive great benefit from the existence 
of a high degree of competition. We may not always 
like the competition, but it is good for us. They 
recognise that and they have made provision for it. 

“It is to be accompanied by measures permitting 
the mobility of labour, the mobility of capital, equality 
of pay and the banning of the ordinary types of 
subsidies. There is to be a common policy for agri- 
culture, which does not mean that agriculture is 
going to be treated in exactly the same way as manu- 
factured products, because that would not be possible 
within a reasonable period of time. There is going to 
be a good deal of working together in respect of 
agriculture. There is to be a common policy for the 
co-ordination of social policies including those relating 
to conditions of work, social security, accident and 
health insurance and trade union rights. There is to 
be a European Investment Bank, with a capital to 
begin with of the equivalent of a thousand million 
dollars to assist development and to help in 
modernisation and conversion. There is to be an 
association with the Common Market of the overseas 
territories of the member countries, whose develop- 
ment will be fostered and assisted by them all, backed 

































by a very large special development fund exceeding at 
the outset five hundred million dollars. 

You notice the term “dollars” is used, but they 
will not be provided with American dollars but with 
equivalent currencies. Dollars are used as a measure, 
very largely because of the dollar content of the 
Marshall plan. 


facing reality 


Let me give you the figures and statistics in broad 
terms which we must have before us when studying 
the Common Market of the Six. I do not intend to 
enter into detail in this Paper in respect of particular 
industries or groups of products. But I do advise you 
who are engaged in a diversity of occupations to 
examine the situation as it relates to the industry in 
which you are employed, and its prospects of growth 
or contraction and how growth can be stimulated and 
contraction be prevented. There is no use shutting 
our eyes to the reality of the challenge or indulging 
in illusory expectations. 

I mentioned earlier that the population of the Six 
Community countries was at the outset of the Schuman 
Plan about 160 million. It is estimated that by 1970 it 
will have risen to 175 million. Their gross national 
product in 1955 was estimated at £45 thousand mil- 
lions and projected into 1970 may be around £70 
thousand millions. The exports of the Six in 1956 
exceeded £7 thousand millions which figures includes 
trade between member countries which will, under 
the Common Market, become internal trade. When 
you compare with these figures the United Kingdom’s 
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gross national product in 1956 of about £17 thousand 
millions and in the same year our exports (excluding 
re-exports) of well over £3 thousand millions, of 
which over £500 millions were to the Common Market 
countries, you get a measure of the dimensions of the 
Common Market operation at the present time and 
can make an estimate of what the comparison will be 
in 1970. 

You can see what this development means for us in 
Great Britain and why it is so important that we should 
not be excluded from the Common Market but associ- 
ated with it, along with other free European countries, 
having similar interests, by means of a Free Trade 
Area which will follow a tariff reduction policy the 
same as that operating in the Common Market on 
industrial products. It is not contemplated that it will 
be so in respect of agricultural products. 


the crucial stage 


Our Government is now at the crucial stage in the 
negotiations. May I say at this point that if there is 
anything that is bi-partisan policy in this country it 
might be said to be this question of our association 
with Europe, because I do not think either of the big 
political parties was ever anxious to enter the 
Common Market or the Coal and Steel Community. 
They both took much the same line in respect of this 
matter. Therefore, what I am discussing tonight has 
no political bias in it because the attitude of the two 
parties is very much the same. It is obvious that 
merely to co-operate on tariff reductions on 
industrial products betwen the Six and the other 
member countries of the Organisation for European 
Economic Co-operation will not be enough. Many 
other difficult and delicate matters will require 
to be agreed and included in any Treaty 
associating the other free countries of Europe with the 
Six. These problems must be resolved with all possible 
speed if we are not to face a period of dangerous 
uncertainty during which decisions of long-term 
significance may be taken by manufacturers and 
governments in all the countries concerned, and in 
some others of great political and economic import- 
ance, with regard both to the diversion of trade and to 
the location of new industrial investment. I refuse to 
believe that a solution will not be found. 

That Britain is part of Europe, bound with it by 
ties of common peril and common effort and common 
sacrifice, the leader in its economic reconstruction 
after the Second World War, made possible by the 
Marshall Plan and guided by the O.E.E.C., the 
creation of which was due to the British Government 
at that time and in particular to Mr. Ernest Bevin, 
which has served Europe so well, is beyond all 
question of doubt or .argument. That our 
fate will continue to be linked with Europe is 
geographically, historically, and by the instinctive 
processes of thought and hope, as_ certain 
as the flow and ebb of the tides. That Britain 
is also the centre of a great Commonwealth of free 
and independent nations attached to her by bonds that 
are intangible and interests that are natural and real, 
an association of peoples very different to that of the 
overseas territories of the Six, is another fact that 





cannot be, and I am glad to say by our European 
friends is not, disputed. 

There will always be two opinions as to whether or 
not we in Britain would have been better advised to 
join the Communities as full members, accepting the 
necessity of surrendering a part of our sovereignty in 
certain spheres, and moulding the “Treaties to 
take account of the Commonwealth obligations to 
which I have referred and giving the Commonwealth 
also and eventually, access to a vast and developing 
market. 

But it is no use speculating on the “ might have 
beens”, nor would this be a suitable platform on 
which to argue the toss. 

We have made a Treaty of Association with the 
Coal and Steel Community and we must hope that in 
its different form we shall successfully create a Free 
Trade Area associated with the Common Market. 

If we do, there is a new and immediate challenge to 
British industry and to the production engineer. We 
should be progressing swiftly towards free trade in the 
products of industry, a free trade which would not only 
allow us the entry into Continental markets on an 
equality with their own producers, but which would 
give the Continental manufacturers the same facilities 
in our domestic market which we enjoy ourselves. 
If we do not succeed in creating a Free Trade Area 
the challenge will be all the greater and of a less 
agreeable character. But one way or the other we 
must hold our place in the world. 

At the outset of my Paper I referred to our fore- 
fathers’ confidence in themselves, in their skill, their 
craftsmanship, their efficiency. We shall have to 
recapture that spirit of confidence in full. We shall 
have to make sure that our methods of production 
match or excel those of our most capable competitor, 
that our rate of productivity continues to advance, 
and that our adoption of aids to increased output is 
not restricted either by the fears of trade unions or the 
reluctance of management. 


‘ 


an appropriate task 


Here is where the production engineer finds a task 
appropriate to his profession, suited to his training 
and vital to his country. It is to study continuously 
every new method of production being tried out or 
used in other industrial countries as well as in our own, 
and to apply the best of them in his own factory or 
workshop or whatever it may be. 

The Britain in Europe Committee set up some little 
time ago, with the support of a number of industrial 
firms in this country, studied these questions and com- 
missioned the Economic Intelligence Unit to produce 
a study of the effects on British manufacturing 
industry of a Free Trade Area and a Common 
Market. The book has been published. It is called 
Britain and Europe, and it has been a best seller. It 
has already sold about 15,000 copies, and it is very 
well worth reading. In this book the situation and 
prospects of each of our main groups of industry are 
placed under the microscope and analysed. 

It is not possible in this Paper to examine the prob- 
able consequences for each British industry and the 
book, in any case, is available to all who wish to read 
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it. Its conclusions vary from industry to industry and 
are predicated on a reasonable level of capital invest- 
ment without which inventiveness, technology, skill 
and effort will be handicapped. 


But, by and large, over the wide fields of engineer- 
ing, which embraces so large a part of British industry, 
in chemicals and in some, but by no means all, the 
consumer goods industries, we have nothing to fear 
from equal competition and much to gain provided, 





but only provided, that we go out for the business. 
By that I mean keep our methods modern and our 
production costs low, familiarise ourselves with the 
markets we must break into, sustain the campaigns on 
which we embark, study the habits, the practices and 
the design requirements of each customer country, 
and remember always that in a competitive struggle, 
matching goods against goods, values against values, 
and wits against wits, in the long run it will be the best 
that will win. 





REPORT AND 


HE 1958 Sir Alfred Herbert Paper was presented 

by Sir Cecil Weir, K.C.M.G., K.B.E., M.C., D.L., 
Past President, to The Institution of Production 
Engineers, at the Royal Institution, Albemarle Street, 
London, W.1, on Thursday, 11th December, 1958, at 
6.30 p.m. The President, Lord Halsbury, occupied the 
Chair. 


The Chairman, in opening the meeting, said: 

We are met here this evening to listen to the Sir 
Alfred Herbert Paper, one of the Named Papers of 
the Institution. I am sure it would be your wish that 
before proceeding to our business I, as your President, 
should thank the officers and servants of the Royal 
Institution very sincerely for the facilities that have 
been accorded to us for the purpose of holding this 
meeting, and for their time and trouble in preparing 
the lecture hall and laying on the canteen arrange- 
ments for us. 

This is the third Sir Alfred Herbert Paper which 
has been held in the Royal Institution, and I hope 
the friendly relations between the two bodies are as 
much a source of gratification to them as they are 
tO us. . 

The list of those who have presented The Sir 
\lfred Herbert Paper previously is getting rather 
long, and so I am not going to read the names 
beyond noting with pleasure that we have two of Sir 
Cecil Weir's predecessors with us this evening — Sir 
Walter Puckey, a Past President, and Dr. H. Barrell. 
of the National Physical Laboratory, who read us a 
very interesting Paper last year called “ The Bases of 
Measurement ”’. 

It is our custom to mark our appreciation of those 
who give us these Papers by presenting to them on 
some suitable occasion a small present, suitably 
inscribed. It so happens that no suitable occasion has 
presented itself since this time last year to present 
Dr. Barrell with the little gift of silver which you see 
there and which we have for him. But since there is 
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no time like the present, I am now going to ask if he 
would be kind enough to come forward and allow me 
to present it to him on your behalf. 


Dr. H. Barrell, Superintendent of the Metrology 
Division, National Physical Laboratory, author of 
The 1957 Sir Alfred Herbert Paper, was presented 
with a silver rose bowl. 


The photograph below shows Dr. Barrell (left) receiving 
the award from the President. 
































The Chairman: It is now my pleasant duty to 
introduce to you Sir Cecil Weir, who is to be our 
lecturer this evening and who will present to us his 
Paper on “ The European Common Market, the Free 
Trade Area, and the Production Engineer ”. 

Sir Cecil, who is a Past President of the Institution, 
succeeded my friend and former colleague, Lord 
Mills, as Head of the Economic Section of the 
Control Commission in Germany. He was also former 
Head of the United Kingdom Delegation to the High 
Authority of the European Coal and _ Steel 
Community. 

Apart from his very distinguished career, Sir Cecil 
is a man who is much loved and respected by those 
who know him. As a Past President of this Institution 
he is held in honour and respect by all of us, and 
although he has no longer to exercise any functions— 
because a Past President is a voteless man in the 
counsels of the Institution — he is always there with 
help and encouragement and wise advice whenever 
the officers of the Institution have wished to seek it. 

Having introduced Sir Cecil Weir, I am not going 
to take up any further time on these comments save 
to draw your attention to the fact that this is the 
seventh Sir Alfred Herbert Paper. 

I, therefore, call upon Sir Cecil Weir to read us 
his Paper. 


Sir Cecil Weir then presented the Paper which 
appears on pages 53 - 60. 


The Chairman said that it was not his function 
to offer the official thanks of the members of the 
Institution for the Paper. That would be done at the 
end of the discussion. But he might remark that when 
Sir Alfred Herbert gave his name to the Paper, he 
said that he would very much like the lectures to 
reach beyond the narrow aspects of the metalworking 
industries or the machine tool industry. Sir Cecil 
Weir’s Paper fully complied with the wide terms of 
reference Sir Alfred had contemplated. 

He called upon Mr. R. H. S. Turner, Vice- 
Chairman of the Institution’s Council, to open the 
discussion. 


Mr. R. H. S. Turner (Vice-Chairman of the Council 
of the Institution) said that Sir Cecil’s very lucid 
description of the structure and functions of the 
European Economic Community, as well as the 
factors that had led to its formation, deserved the 
closest attention not only of production engineers but 
of everyone engaged in industry generally. 

It must be realised — and Sir Cecil had made this 
abundantly clear — that there had been established 
within 20 miles of these shores an economic power 
greater than the U.S.S.R. and second only to the 
United States of America. That was something most 
people failed to appreciate in the ordinary way. 
Behind it there was a tremendous driving force. More 
than economic, it emanated from the certainty that 
Europe could not survive without political integra- 
tion. 


Mr. Turner supposed it was fair to say that today 
there were many reasons why this country should not 
be a member of the Community, but nevertheless the 
creation of such a unit must inevitably have major 
repercussions on our own economy. It meant that we 
must expect to see changes in our respective industries, 
in our wealth, and even perhaps in our own personal 
means of livelihood. 


This, then, primarily was the challenge of which 
Sir Cecil had spoken. This part of his lecture was its 
most important aspect and he would like to enlarge 
on it for a few moments, if he might, in a fairly 
simple manner. 


The form of the challenge would not be completely 
clear until it was known whether or not a Free Trade 
Area or an equivalent would emerge. He could do no 
more at this stage than endorse Sir Cecil’s statement 
in refusing to believe that a solution to the present 
situation would not be found. It might be regarded 
as an impasse at the moment, but he felt this was 
purely temporary. 

The industrial and economic strength of this 
country, coupled with geographical ties, made any 
alternative completely illogical, but where did this 
lead ? Within a Free Trade Area, as Sir Cecil had 
pointed out, this country’s goods would be free to 
circulate in European markets without the encum- 
brances of import duties and so on, and European 
products would be for sale here under similarly 
advantageous conditions. It must be remembered that 
even with import duties some European products 
could compete successfully against British equivalents. 
Two familiar examples were Volkswagen cars and 
Italian shoes, both competing successfully despite 
import duties. The removal of customs barriers against 
them and against other items would intensify com- 
petition. British manufacturers would have to counter 
that by correct pricing and by improvements in 
quality and styling. 

The entry of British goods into Europe on a larger 
scale might equally appeal—or not appeal — to 
Europeans in the same way. The Europeans’ reaction 
would undoubtedly be the same as ours. Their 
industries might be expected to improve the excellence 
of their goods and to reduce prices by adopting more 
efficient manufacturing methods. Competition, there- 
fore, must inevitably be more acute both in this 
country and in Europe. 


More was needed than just waving a magic wand 
to take advantage of the opportunities offered in 
order to maintain our position, and we must not only 
know what was wanted and what should be its styling 
and quality and its price, but also be able to make 
sure that it would sell. 


These were problems for the production engineer, 
working in collaboration with design and commercial 
staff. And here it should be remembered that the 
future of industry would depend on a very much 
closer collaboration between the various sides of 
industry, particularly with regard to the connection 
between the production engineer and design and 
commercial staff. 
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Other problems were likely to follow. For example, 
this country might be forced to adopt European 
instead of national standards, which would clearly 
involve a wider use of the metric system. That was a 
thought worth bearing in mind. These questions, all 
of them, might cause one to ponder, but the potential 
nevertheless was great. The figures in the Table in 
the Paper showed this quite clearly. 

A further factor of signficance was the expected 
growth of the installed capagity of electrical 
generating machinery, which appealed particularly to 
Mr. Turner. This was estimated to increase in 
O.E.E.C. countries from 137,000 MW in 1960 to 
322,000 MW in 1975. It was interesting to note that 
the corresponding figures in the United Kingdom 
were 33,000 MW and 70,000 MW respectively. 

The possibilities for the British electrical manu- 
facturing industry with Germany as the only 
competing country having an electrical industry of 
comparable size were, to say the least, substantial. 

Although there was much to be gained by a Free 
Trade Area, the impact would not be the same on all 
the industries of the country, as Sir Cecil had pointed 
out. Indeed, the F.B.I. had gone out of their way to 
point out that whatever results were achieved, it 
would remain a balance compounded of advantages 
and disadvantages. It even went so far as to make 
recommendations to be adopted by industries which 
might be particularly hard hit. Similarly, the Trades 
Unions, while supporting Government policy in this 
respect, were conscious that their problems would be 
accentuated, because of dissimilar working conditions 
in different parts of Europe. That would be an 
increasingly important factor. 

By no means the least problem to be considered if, 
in fact, this country was associated with a Free Trade 
Area was its effect on the Commonwealth and other 
sterling area countries. The advantages to be gained 
must not be allowed to befog the fact that about 47°/, 
of this country’s exports went to the Commonwealth, 
whilst the Common Market countries took only 14%. 
Should the negotiations for the Free Trade Area fail, 
the figure of 14°/,, instead of increasing, might, of 
course, possibly dwindle to a negligible figure. 

A difficult problem would then arise in which it 
would be necessary to find new customers, either in 
established or in fresh markets. In this context, 
consideration might be given to the extent to which 
Canada’s growing population and expanding economy 
could provide an outlet for British industry. The 
Canadian Government were seeking trade with this 
country, and it would be an error of the first order 
not to pay heed. Indeed, in some quarters it had been 
suggested that there was more to be gained by 
associating with Canada than with the European 
Common Market. However, this was only one 
possibility. There were other markets into which 
United Kingdom products could be introduced. 

Again, none of this would necessarily be easy to do. 
There might be strong competition, even in 
established markets, from members of the Common 
Market. Economic followed by political integration 
would surely increase their ability to compete with 
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this country throughout the world, possibly with 
methods similar to those adopted by the U.S.A. 

This, then, as he saw it, was the picture. Whatever 
might be the outcome of the Free Trade Area 
negotiations new markets must be found, and the 
quality, price and styling of the products of this 
country must be such that they were acceptable to the 
purchasers in those markets. All levels in British 
industry would be involved and the part played by 
the production engineer would not by any means be 
the smallest. 

Sir Cecil Weir had said that we must regain our 
confidence to meet these new conditions. As he had 
said, history showed that there was no reason why 
this should not come about. The first step, therefore, 
was to understand what was happening and to this 
end he would suggest that Sir Cecil had helped us 
very considerably on our way. 


Sir Thomas Hutton (formerly Director of The 
British Productivity Council) said that in such distin- 
guished company it would be inappropriate for him 
to talk about the production engineering side of the 
problem. Therefore, he would like, if he was not out 
of order, just to summarise the present position as 
regards the negotiations, as a background to the more 
technical aspects of the problem. 

To go by the headings in the newspapers, one would 
think that at the present moment there was a dispute 
between Great Britain and France and that was all 
that mattered. It should be realised that this was not 
really the case. The position was one of very difficult 
negotiations between the six Common Market 
countries and the 11 other European countries; and 
some of these 11 would be much harder hit than this 
country if there were no Free Trade Area. For that 
reason, it was a great pity that more prominence had 
not been given to their views. 

The situation was that all the European countries, 
except France, were satisfied that it would be in their 
interests to have a Free Trade Area. Only a day or 
two ago the Bundestag passed a unanimous resolution 
urging the West German Government firmly to use 
its influence to bring about European economic co- 
operation in the form of a Free Trade Area. 

One reason for the stalemate was that the Common 
Market countries were unwilling to put such pressure 
on France at the present time as might jeopardise the 
Common Market itself; and this was very under- 
standable. Those who had studied France’s economic 
position must inevitably have a great deal of 
sympathy with her, although it was difficult 
to sympathise with the way in which she had con- 
ducted the negotiations. 

At the present time there were two alternatives, 
which would not, however, reach their full develop- 
ment for 12 to 15 years. 

The first alternative was a Free Trade Area with 
no tariffs or quotas covering nearly the whole of 
European trade, except in those sectors of trade 
where there was a danger of diversion of trade owing 
to the external tariffs of the Common Market being 
higher than those of the European countries outside 
the Common Market. In that case, certificates of 
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origin might be necessary in order to qualify for free 
trade treatment. Otherwise, our exports of manu- 
factured goods would have free access to all the 
markets of Europe and they would have free access 
to ours. Of course, that would have an adverse effect 
on some industries in this country and a favourable 
one on others. But he would suggest that the pattern 
would not be industry by industry. The efficient firms 
would survive and expand, and the high-cost ones 
would go under. But in some industries it would be 
more difficult to survive than in others. 

The second alternative was a Common Market 
only, in which exports from this country to the 
Common Market would have to face tariffs and 
perhaps quotas. For example, Germany would be 
able to export to France or Italy without any tariffs 
or obstacles of any kind, while our exports would 
have to pay customs duties. 

It was clear that whatever the final outcome, there 
was a serious challenge to British industry and 
possibly an opportunity as well. It was urgently 
necessary to extend the principles and techniques of 
production engineering over the whole field of British 
industry. There were many organisations working in 
that field, and the British Productivity Council, with 
which he had been associated, had been trying to 
reach those sections of employers, work people, trades 
unions, who did not normally have contacts with 
a professional institution. 

He would like to say here how much the British 
Productivity Council owed during his term of office 
to the support received from The Institution of 
Production Engineers in trying to carry out that 
work. 


Mr. A. A. Jacobsen (Works Manager, Motor 
Accessories Division, S. Smith & Sons Ltd. (Witney) ) 
said he was speaking mainly because the Oxford 
Section of The Institution of Production Engineers 
had organised a series of specialised lectures giving 
detailed views on the European Common Market. 

He wanted to plunge right back to Lord Disraeli 
and what he had said in 1838, 120 years ago :- 


“The Continent will not suffer England to 
be the workshop of the world.” 


Those were his words, although they might have been 
quoted elsewhere and he knew what he was talking 
about. He was a man of great vision and looked right 
forward 120 years to the present time. For the first 
time the Continent was waking up and doing some- 
thing about it; and frankly the prospect was alarming. 

The creation of a market of 164 million persons — 
and a market, he understood, as a_ production 
engineer, meant a place where one sold — would 
make available to production engineers a mass market 
of tremendous strength and tremendous power. He 
believed the rise of American prosperity was due to 
the presence of a powerful large market contained 
within certain frontiers. He did not propose to go 
into questions of mass production or the production 
of large quantities. When markets had been fairly 
established and indicated the type of production 








required, it was possible to concentrate on operatiotis 
and get down to producing cheaply. 

Speaking as a production engineer he was con- 
fronted with a home market and with salesmen who 
were selling to 50,000,000 people. Exports followed, 
but his friend over in Germany, with his Teutonic 
efficiency, would take advantage of a market of 164 
million people before he began to export. 

The lesson that should be learned from the Euro- 
pean Coal and Steel Community — and the point 
that should be made — was that on the Continent 
they had decided to proceed from there. Whatever 
the difficulties and however badly things might have 
been managed, they had decided to go ahead as hard 
as they possibly could after laying the pilot scheme. 

But the real threat lay not in the statistics quoted, 
in any of the papers, as he saw it, and the fact that. 
this country might lose £14 million of trade, or, 
whatever it might be per annum, was only secondary.. 
The matter was a long-term one of 50 years ahead., 

The increased efficiency that would result from this 
market from the production engineers combining, 
from people getting together and facing their, 
problems, would be such that this country would be 
threatened in world markets. This country was not 
taking any comparable steps, whatever might be 
said, to create conditions in which efficiency would, 
build up in such a basic manner. Therein lay the real, 
threat — that the European Community, with this, 
Common Market, might become such a powerful, 
export force that it might well prevent this country, 
from maintaining and raising its standard and, 
individuals from maintaining their own standard of 
living. 


Councillor W. J. Evans (Managing Director, 
J. Evans & Son (Portsmouth) Ltd.) remarked that the 
speaker had said the purpose of the Paper was to give 
a wide appreciation of the problems of today. Were 
not the political implications far more serious than 
competition in industry ? Free movement of capital 
and labour must sooner or later surely lead to a 
political entity. Then this country would be faced 
with a situation it had striven to avoid through many 
wars over the past two or three centuries. 


Sir Cecil Weir, in reply, said it was difficult to say 
what was political and what was economic. They 
become so mixed up together. He thought he had 
made clear in what he had said that having made 
these arrangements in the economic field, it was only 
natural that the countries should develop them in 
other fields as well. He did not know that the 
United Kingdom had striven to prevent the setting 
up of a federation in Europe. He did not believe that 
that was the aim today. He thought the aim of this 
country was to bring people together. He thought 
both the Government and the Opposition in this 
country were in favour of the movement towards 
integration in these European countries. 

The question bothering this country was not that 
they were getting closer together, but how it could be 
associated with them, bearing in mind its somewhat 
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different problems as a country having a great 
Commonwealth associated with it. 

The political implications were probably the most 
important. 

The whole discussion up to the present had been 
extremely interesting. Perhaps it might help further 
discussion if he were to deal with one or two of the 
points made by other speakers and not leave too 
much to say at the end. 

Those who had spoken had made most interesting 
interventions and he agreed wholeheartedly with 
what Mr. Turner had said as the opening speaker. 

Mr. Turner did suggest that if this country could 
not develop in Europe, it might develop further in 
Canada. An attempt was being made to do this as 
much as possible. It was true that the atmosphere in 
Canada was favourable. But all these European 
countries, if their manufacturers were efficient, would 
also get trade from Canada. To retain its position as 
the greatest exporting country in the world per capita 
this country would have to ensure that it was more 
efficient than anybody else. He did not think there 
was any other way of dealing with this matter. The 
authors of the book to which he had referred recog- 
nised — and in this he agreed with Sir Thomas also 
— that some industries would suffer as a result of 
these countries getting together in Europe, as Sir 
Thomas had realistically said. But there were a 
number of firms in those industries which would not 
suffer because they were extremely efficient and had 
faced up to the situation before and had been 
successful. 


But after all there was no object in being afraid, 
because if this country was afraid of equal com- 
petition it would advance nowhere. It would only 
succeed if it had confidence in itself and could ensure 
that productivity and production costs were favour- 
able — that production costs were lower and 
productivity higher than in other parts of the world. 

Sir Thomas had referred to France, and to the 
problems of external tariffs and certificates of origin 
which would be necessary if this country did not 
harmonise its external tariffs with the external tariffs 
of the six countries. This was one of the big problems 
facing Mr. Maudling at present. If goods from out- 
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ceding the Paper, shows Lord Halsbury with 
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Hon.M.I|.Prod.E.; Sir Cecil Weir, K.C.M.G., 
K.B.E.; Lord Halsbury; Sir Walter Puckey; 
Major-General K. C. Appleyard, C.B.E.; and 
Mr. G. Ronald Pryor, Vice-President. 


side Europe came in to the six countries from the 
countries associated with them in a Free Trade Area, 
having been subjected to different tariffs from those 
which the six were adopting themselves, the question 
of certificates of origin would arise in a big way. This 
could be a terrible nuisance in respect of documenta- 
tion and so on. The suggestion was that the external 
tariffs of the Free Trade Area countries should be 
harmonised with those of the six. This was a problem 
which he did not know how we were to deal with, 
but it was clearly a very important one. 

Mr. Jacobsen had referred to the advantages of a 
mass market of 164 million people. He had suggested 
that that was the basis and secret of the prosperity 
of the United States. He was absolutely right and 
what he himself was hoping was that arrangements 
with the Common Market would make available a 
market of 250 million people. With other O.E.E.C. 
countries, who were not in the Common Market, 
added to a Free Trade Area, there would be a mass 
market of 250 million people, bigger even than that 
of the United States of America in the next 10 or 15 
years. 


a great opportunity 

That would offer a great opportunity to production 
engineers. It would offer a great opportunity to 
manufacturers. But it would also be a great challenge 
to them, because — as he had pointed out — other 
countries would have the same access to this country’s 
market as it would have itself. 

The only answer was to be more efficient than the 
other chap unless this country was to get less of the 
business and other countries more. However, he had 
every confidence that this country could be very 
efficient. He had every confidence that it was 
efficient now. 

He thought some unnecessary bogies were being 
put up. He agreed that it was more difficult for some 
industries than for others. Sir Thomas had pointed 
out that what should be British action must not 
be judged by the effect on a single industry. The 
effect on British industry as a whole must be con- 
sidered. It was his own contention that if an industry 
could not survive against competition, it would 
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diminish anyway and, indeed, it might be a healthy 
spur for it to be exposed to a certain amount of 
competition. There was no spur to efficiency that was 
greater. It was very unpleasant and disagreeable at 
times but there was no other way of ensuring survival 
than by being able to compete with the other man. 

The political implications were extremely important 
and one thing led to another. That was, indeed, the 
aim and objective of those who started the thing. 
They had made no secret of their intention to create 
in Europe a United States of Europe which would be 
as prosperous and as powerful as the United States. 
Associated with the United States, as Europe would 
be and as this country would always continue to be 
if it were wise, we could create a partnership so 
powerful that no power in the world could destroy it. 


Mr. B. H. Dyson (London) said that as Sir Cecil 
had pointed out production engineering had 
certainly come into its own and rightful place during 
the last 20 years, so much so that there were now 
production managers and directors, but it must be 
appreciated that one could not have authority with- 
out accepting responsibility. He wondered whether 
production managers and directors had taken enough 
responsibility in helping to bring about a final solution 
to this particular market problem. Were they not 
perhaps sitting back and saying the Government was 
dealing with this and they would wait and see what 
happened ? 

In his frequent travels on the Continent, he had 
been assured by industrialists in many of these 
countries that the European Market was not simply a 
politician’s dream. It came from industry, who had 
pushed their politicians in order to get the idea into 
operation. It was up to industry in this country to do 
the same thing. 

\/hat he was worried about was that British 
industry knew about the European Common Market 
two years ago and that it now came into operation in 
three weeks’ time. Production engineers knew that if 
they got the plans, drawings and specifications for a 
new project and were told to get it into production 
in two years’ time, and that advertising and publicity 
were going ahead, they would not stay very long in 
the business if, three weeks before the launching date 
of the new product, they said they had not got the 
tools. 

He had recently talked to a number of Swiss and 
German industrialists in Berlin, and they had voiced 
the fear that European industry was being hemmed 
in by the Iron Curtain on the one side and a nylon 
drape on the other side. They did not like the idea of 
the world trade stool with only two legs, a red leg 
and a striped leg. They were pretty certain this 
country was not going to help the red leg, but they 
were not too certain about the stripes. World trade 
would be more stable as a stool with three legs and a 
strong blue-blooded leg in the form of a United 
European Market could be the solution. British 
industry had to remember that their very good 
production engineers had produced British bicycles 
that were the most efficient and at the lowest prices. 


But there was a little song on the other side of the 
Atlantic which ran :- 


“Fee, fi, fo, fum, 
I smell the goods of an Englishman, 
If his quality’s right and the price is low, 
Put up the tariffs lest his imports grow.” 


European industrialists, therefore, suggested it 
might be very well for this country to come into the 
European Market. 

Mr. Dyson believed production engineers had to 
accept the challenge of change and that for too long 
they had been satisfied to talk about floor to floor 
times of productivity. This was a job of selling in the 
European market and in that respect costs did not 
consist of floor to floor times, but of door to door 
times. The production engineer had to engineer 
production of the job from his material supplier’s 
door to the European customer’s door, which was a 
much wider and bigger aspect. 

Fears had been mentioned about British industry 
being competitive; one fear he had was that in the 
past year in West Germany the R.E.F.A. organisation 
had trained 7,000 work study engineers. There were 
now 70,000 efficient trained work study engineers 
operating throughout the length and breadth of 
German industry. This was the challenge to worry 
about rather than cheap labour, because he did not 
think there was any such thing as cheap labour. One 
got what one paid for. 


A member of the audience pointed out that up 
to date, or nearly up to date, the European Coal and 
Steel Community had been operating in what might 
be called a seller's market. There now seemed to be 
a turn in the tide, and they would be operating in a 
buyer’s market. How did Sir Cecil think this would 
operate in the future ? In other words, would they 
go along quite so happily in the circumstances with 
which they might be faced at the moment ? 


Sir Cecil Weir, in reply, said that this was a 
question that had often been asked during the first 
few years of the Coal and Steel Community. The 
market was not quite a seller’s market, but generally 
speaking it was now much more so. One asked oneself 
whether or not it would hold together in the same 
way if conditions became more difficult. But the 
Treaty was designed to deal with just exactly this 
kind of situation. If there was a slump, or condition 
of glut, it was to be treated as an emergency, and 
under the terms of the Treaty the parties would then 
give production quotas to the different producers. 
They would fix minimum prices so as not to let good 
producers be driven out of business in a slump, and 
the situation would thus be cushioned in an 
endeavour to prevent a bad state of trade developing 
into a complete slump. This had not happened yet : 
the situation had not been as serious as that. 

Provision had also been made in the event of a 
shortage, but as far as he could see they felt they 
could deal with situations of either kind, because 
nothing had been heard of a break-up in the Com- 
munity so far. On the contrary, they seemed to have 
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become accustomed to working together — to have 
got the community idea and to be applying it. 


One of the extraordinary things in this Treaty, as 
was probably known, was that for a period the 
German and Dutch coal producers were paying a 
certain amount of money to the Belgian coal pro- 
ducers in order that the Belgians should mechanise 
their mines and try to produce at a cheaper price. 
It was extraordinary for two countries inside a 
Common Market to put a levy on themselves in order 
to help not their own producers, but producers in the 
Common Market. So he had a feeling that the Coal 
and Steel Community was standing up very well. 

There might be someone present who was 
associated with the Coal and Steel Community who 
could say exactly what was happening, but he had 
not heard of any rumpuses or ructions so far. 


Mr. E. R. Lingeman (Director, Britain in Europe) 
said he thought the speaker who quoted so aptly from 
Disraeli took a very pessimistic view of the Common 
Market and its repercussions and influence on British 
industry and on the prosperity and standard of living 
of this country. First, he postulated that there would 
be no Free Trade Area, which was still a very open 
question. Secondly, there was the possibility that a 
Common Market without a Free Trade Area would 
not be a!together successful. He was one of those — 
and he believed Mr. Maudling was another — who 
believed that the Common Market would not operate 
without a Free Trade Area. This would be the case 
more specially if, as seemed almost inevitable, the rift 
in Europe lead to retaliation on the part of other 
members of O.E.E.C. who were not in the Common 
Market and had no wish to join it. 

He believed that the difficulties which would arise 
naturally from this rift would lead to the develop- 
ment of a great deal of resentment against France 
within the Common Market for having put so many 
spokes in the wheel of the Free Trade Area, with the 
result that internal dissension would occur. He had 
heard a foreign economist state quite recently that in 
about four years, i.e., at the end of the first period, 
France would have adapted herself to the conditions 
imposed by the Treaty of Rome under the Common 
Market and that would be about the time when a 
closer form of European economic integration could 
take place. But this was a long time to expect the 
other members of O.E.E.C. to possess their souls in 
patience. 

Mr. Turner had referred very aptly and justly to 
our need for new markets. That need would, of 
course, be very much accentuated if there were no 
Free Trade Area. The greatest opening for new 
markets was obviously in the development of the 
primary producing countries, a great number of them 
normally regarded as backward countries, although 
some of them were both primary and industrial pro- 
ducers and very highly developed under both 
headings. What they needed today in order to acquire 
greater prosperity — which would lead to wider 
purchasing capacity and greater and more varied 
consumption — was “ know-how ” and capital. 
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The question of greater capital investment overseas 
was the subject of continuous debate, often by people 
who forgot that the supply of capital was strictly 
limited, certainly so in this country. The return on 
capital investment in the backward countries was apt 
to be much smaller than investment in European 
industrial development. Without a Free Trade Area 
there would be a natural tendency for British 
industrialists, who had the means and the capacity to 
raise additional capital, to do as the Americans were 
doing — to invest in the Common Market in order to 
develop production behind the tariff wall, that in a 
short time would be built up around it. 

Germany would presumably derive substantial 
advantage from her extremely buoyant financial 
position and her accumulation of foreign exchange 
reserves. This would allow her to place capital abroad 
on the most favourable terms offering in areas of her 
own choosing. 

A subject of the greatest interest in this context was 
the history of our own capital investments abroad, 
with particular reference to various misfortunes which 
had accompanied capital investment by this country, 
for instance in Latin America. American capital was 
pouring in there, whereas British investors were still 
chary of exposing themselves to disasters which 
their predecessors had experienced in the past. 

Positive steps would, Mr. Lingeman thought, have 
to be taken to keep pace within the resources of this 
country, with what was likely to be far more intensive 
capital investment in the primary producing countries 
by the United States in the first place, and Germany 
in the second. 


Mr. H. G. Millington (London) said he would like 
to stress a point that had been raised already. Before 
the production engineer rose to meet the challenge of 
the Common Market it was essential for him to know 
what had to be made. It was no good expertly 
making something very cheaply if it was not wanted. 
Market research was most important and should be 
going on now. It was not usually the prerogative of 
the production engineer, but his voice should be 
raised in his own firm in order that this point should 
be recognised as paramount and preparations could 
be made for the future. 


In reply to a question regarding the adoption of 
the metric system, and whether it would help the 
United Kingdom to meet the challenge, Sir Cecil 
Weir said he would not like to express any opinion on 
this very controversial subject. He had no doubt there 
were great enthusiasts for the metric system and 
there were a large number of people who were 
opposed to it. It was obvious that entrance into a 
Common Market would cause this country to con- 
sider very carefully the arguments in favour of the 
metric system and he agreed the point was important. 


Another member of the audience asked whether all 
that had been heard about the hardworking 
characteristics of their Continental friends was true. 
Did the Continental workman work harder than the 
British workman ? He knew that offices in some of 
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the Continental countries opened at seven and closed 
at six. 


Sir Cecil Weir, in reply, said he had never 
expressed strong views on this subject because it 
varied in different countries. He personally had very 
good experience with British workmen. He had had 
no bad experiences at all in his own Company, and 
this was true of a very large number of other people 
in the audience. 

He always hesitated to express in public a view 
which he could not support from his own experience 
that other countries worked harder and better than 
the United Kingdom. Everyone knew the German 
worked hard. He loved to work for work’s sake. It 
was a great characteristic and a great quality of the 
German people. But the British working man was still 
as capable as ever of doing a job. It was largely a 
question of good leadership and good management. 


It was suggested by a visitor that it might be a 
good thing if the figures for exports and re-exports 
were broken down to give individual figures. The 
important thing seemed to be to export products with 
a high conversion factor. This country had depended 
in the past to a large extent on goods which had been 
imported and then directly exported at a fair profit. 
The fact remained that that could get out of propor- 
tion and lead into a misleading situation if it was not 
appreciated. 


Sir Cecil Weir said that it was most important that 
export figures should be broken down, but figures 
were already available. The Board of Trade ~ublished 
trade statistics showing the amount of re-es, orts and 
exports of every major group of commodities and 
this publication could be obtained on application to 
H.M. Stationery Office. It was pretty well up-to-date, 
perhaps even more up-to-date than three months. 


The Chairman said he might perhaps be permitted 
to make one observation before closing the discussion. 
He had never had anything to do with the Common 
Market or European Free Trade Area, but he had 
been very impressed with the quality of those who 
were connected with it, both in this country and on 
the Continent. He could only describe their spirit as a 
robust, adult recognition that things that were good 
for one were not always very nice to take. No one 
really liked competition but there was a recognition 
that it was good for one. No one liked anti-trust 
legislation, but it was good for one. They were like 
cold baths in the morning and nasty medicine. 

There was a Birmingham business man who was so 
distinguished that he would forbear to give his name. 
When told about the Free Trade Area proposals for 
the first time, he was silent for a little while and 
then said : “ We shall be outworked by the Germans, 
outpriced by the Italians and outsmarted by the 
French ”. Then he paused and added: “ Some of us 
any way! Maybe that won’t do some of us any 
harm”. 

The Chairman had listened with admiration to Sir 
Cecil’s exposé of all these matters, and he would now 


call upon Mr. Stokes, Chairman of the Institution’s 
Editorial Committee, to propose a vote of thanks for 
the Paper. 


Mr. B. E. Stokes (Chairman of the Editorial 
Committee of The Institution of Production 
Engineers) said that after all that had been said and 
written on the subject in the last two years, it had 
been refreshing to be reminded in clear and straight- 
forward terms just what it was all about. Thanks were 
certainly due first to Sir Cecil Weir for that. Further- 
more, he had. made clear the challenge and the 
opportunity of the situation, a point amply 
demonstrated during the discussion. 

Sir Cecil had left it to each one individually to 
decide what action ought to be taken to meet the 
challenge. He had given a very clear lead as to what 
might be done in his excellent summary of what the 
authors of the Common Market meant by 
co-operation on page 56, paragraph 4. He said: 


“They meant integration, a transference of 
national sovereignty in vital sectors of the 
national economies, the creation of supra- 
national, or, if you like it better, federal, 
institutions, so that step by step, by conscious 
and predetermined stages, the interests and 
important elements in the lives of the peoples 
concerned should become so interwoven, and 
their aims and objectives so identical and 
identified, that there could be no question, as 
there would be no object, of their interests 
clashing or of them coming into violent conflict 
with one another.” 


Suitably rewritten, this might prove a very good 
general guide for action within industry. Come to 
think of it, it might prove a very good general guide 
for committee meetings of the Institution. 

After such an absorbing and enjoyable evening, it 
was a pleasant duty, if it be a duty at all, to propose, 
on behalf of The Institution of Production Engineers, 
a most hearty vote of thanks for an admirable Paper 
and an excellent response to the discussion. 


The vote of thanks was carried by acclamation. 


Sir Cecil Weir thanked Mr. Stokes very much for 
his kind words and the way in which he had said 
them. He also thanked those present for being such a 
nice audience to speak to. He had enjoyed it very 
much. He had known that he would have a very 
intelligent audience and that the subject was one that 
a number of them would have considered already. 
The discussion had indeed been very useful. 

He would like also, if he might be allowed to do so, 
to thank Lord Halsbury for being such a splendid 
Chairman. It was a great privilege for the Institution 
to have such a man at the present time, because he 
was one of those who did that very thing about which 
so much had been said — research into the future. 
This would have to be done if they were to hold their 
place in world trade. 


The proceedings then terminated. 





some recent 


developments 


in spiral bevel gears 


by Frederic Rochat® 


Summary 


The manufacture in series of the SPIROMATIC bevel 
gear generator began in 1948. These generators have been 
supplied in appreciable numbers to various countries. 


The Ocrlikon gear cutting process derives from systems 
originated about forty years ago, such as continuous indexing, 
face-type milling cutters with inserted blades, and constant 
tooth depth. The gear tooth curves thus obtained are portions 
of extended epicycloids. 


The processing operation from blank to gear is performed 
in one single cutting, divided into a first phase, during which 
the tooth spaces are grooved in the course of a plunge-cut 
motion, and a second, subsequent phase, during which the 
tooth profiles are generated through a rolling motion. 


New standard cutters with a wide working range ensure 
remarkably short production times. 


Owing to the mathematical simplicity of the process, to 
the ready and practical method for obtaining localised tooth 
bearing (crown), calculations are reduced to a minimum, and 
correct gears are produced from the start without any trials. 


* Oerlikon Machine Tool Works Buehrle & Co., Zurich 
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HE two alternative methods of generating spiral 
bevel gears with rotating tools are: 


1. Each tooth space is generated separately while 
the gear blank is held stationary, the gear blank 
being indexed after withdrawing the cutter 
from each tooth space (Gleason method). 

2. All tooth spaces are progressively cut during 
uniform: rotation of the gear blank (Fiat, Klin- 
gelnberg’and Oerlikon methods). 


The object of this Paper is to report on the latest 
developments of the Oerlikon system, i.e. of the Eloid 
gears, the tools, and the machine. This machine, the 
Spiromatic No. 2, already well introduced, was not 
built in series by the Oerlikon Machine Tool Works 
before 1948. 


historical background 


The first spiral bevel gears to be produced by 
continous indexing were obtained by planing, by the 
Monneret method (1900), a process which was later 
adopted under various forms by Gleason and by 
Brandenberger (in the case of Oerlikon, from 1926 
to 1936). Considering that the cutting method by 
planing involves idle times of the same order of 
magnitude—sometimes even longer—than the pro- 
ductive times, it was logical to expect that processing 
methods using milling cutters would soon be adopted, 
as was done previously for spur gears. _In this case, 
face-type cutters with inserted blades, as well as 
taper hobs, usually one-piece, can be used. 

On 15th September, 1916, a patent was filed by 
Gleason for a spiral bevel gear cutting method without 
indexing mechanism, the tooth depth being pro- 
portional to the cone distance, as in the case of straight 
bevels. 

On 8th March, 1917, a Swedish inventor, Wing- 
qvist, filed a similar patent, but involving gears with 
the tooth depth constant over the facewidth. A 
detailed description of this system can be read in 
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Part Two of Schiebel’s treatise, ‘“‘ Zahnrader ”’, 
published by Springer in Berlin. 

The cutting method by taper hobs is described in 
the first patent filed by Trbojevich in USA on 22nd 
January, 1921, in various other patents by the same 
inventor, filed in the following year, and in a paper 
published in the European issues of ‘‘ American 
Machinist ”, October/November, 1923. 

It will be noted that a fairly long time elapsed 
before the relatively early conception of processing 
methods with milling cutters and by continuous 
indexing found actual industrial application. 


the Oerlikon system 


Like other European designers of spiral bevel 
gear cutting machines, Oerlikon apply the contin- 
uous division principle, such as can be carried out on 
machines which do not embody intermittent indexing 
mechanism. It is worth remarking that, nowadays, 
for large series production of spur gears, the systems 
implying continuous division (Fellow type, and 
mainly by hobbing) are by far the most widely used. 

The system adopted by the Oerlikon Machine Tool 
Works derives directly from Winggqvist’s descriptions: 
continuous cutting by a face-type milling cutter with 
groups of inserted blades, and constant tooth depth 
over the facewidth. Constant tooth depth has the 
outstanding virtue of being the only condition per- 
mitting the generation of conjugate gears by means of 
straight edge cutting tools. Constant tooth depth 
alone permits the mathematically correct computa- 
tion of the data of bevel gears generated by means 
of face-type milling cutters or hobs. 


tooth curve generation 


Fig. 1 illustrates the principle. The cutter rotates 
about C in the direction of the full arrow, the 
imaginary flat gear (of which the development of the 
gear generated is a determined portion) in opposite 
direction about M. When C and M are assumed 
stationary, these two rotations feature the dividing 
motion. 

The cutter has a number Zw of identical blade 
groups (five in the case shown by the figure), one 
blade group engaging one tooth space and the follow- 
ing group the following space. Each group com- 
prises an outside cutting blade (A) that shapes the 
concave tooth surfaces, and an inside cutting blade 
(I) that shapes the convex surfaces of the gear. The 
figure shows, lying in one plane, the tooth pitch 
curves of the imaginary flat gear, i.e. the pitch points 
of the cutter blades, the latter being evenly dis- 
tributed on a common circle with centre C and 
radius rw. Inside cutting blade J, of the first group 
is shown at the intersection P’ of a convex tooth 
pitch curve with a circle with radius Rp. The moment 
at which the outside cutting blade A, of the same 
group meets the circle with radius Rp, the gear must 
have revolved by half the pitch, as blade A, belongs 
to the concave surface pitch line that must contact 
the job at point P’’. Similarly, when the inside 
cutting blade J, of the following group meets the 
circle with radius Rp, the gear must have rotated by 
one pitch. 





A point KX of the circle with radius rw, equidistant 
from the pitch points of J, and A,, meets the circle 
with radius Rp at the point P, equidistant from P’ 
and P’’. The curve k, which is the path of point K 
on the imaginary flat gear, is the mean pitch curve. 

Since for every cutter revolution, the job rotates 
by Zw times the pitch (in the case of the figure, every 
cutter revolution causes the blades to pass through 
five consecutive tooth spaces), the ratio: blank 
angular velocity to cutter angular velocity must equal 
the number of blade groups Zw of the cutter divided 
by the number of teeth z of the job. 

Let a circle with radius Eb assumed solid with the 
cutter roll without sliding on a circle with radius Ey 
assumed solid with the imaginary flat gear whose 
number of teeth is zp. We get 


Eb /Ey=2w/Zp 


Ey + Eb = Ex being called the eccentricity of the 
cutter axis. 


The circle with radius Eb features the roll circle 
of an extended epicycloid, the circle with radius 
Ey its base circle. 

The mean pitch curves k, which are identical with 
the tooth pitch curves in the case shown by the figure, 
are thus portions of extended epicycloids. 

The same considerations apply to the opposite 
direction of rotation of the tooth and job (dotted 
blades and arrows), for the same hand of spiral 
produced on the job. In this case the blade groups 
cut with the outside cutting blade first. 

Fig. 1 also shows that each of the two gear members 
must be cut by a different cutter, as they have 
opposite hands of spiral. In the case referred to by 
the full arrows and blades, and where the blade 
groups begin to cut with the inside cutting blade, the 
cutter producing right hand spiral gears rotates 
counterclockwise, and vice versa. It is therefore 
necessary, when gear pairs are produced, to have a 
pair of cutters, the one being the mirror image of the 
other. 
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Fig. 1, where the blades pitch points are evenly 
distributed on a common circle, shows the particular 
case of non-corrected gears without curvature modi- 
fication for localised tooth bearing. When tooth 
corrections (profile shift, thickness changes) are 
carried out and when the radii of curvature are 
modified, the pitch curves are not identical for the 
convex and concave sides of the tooth, and also differ 
from the mean pitch curve, which always remains 
unaltered. The gear characteristics are studied 
mainly for the mean pitch curve and particularly for 
the point P at or near the middle of the facewidth. 


tooth profile generation 


The tooth profiles are generated by the roulette 
method. The imaginary flat gear, whose teeth are 
simulated by the paths of the straight cutting edges 
of the blades, perform a slow rotary motion, i.e. the 
cutter axis C revolves about the centre M of the 
imaginary flat gear at the angular velocity wp, while 
the job rotates at wr=wpX»/X. This velocity is super- 
imposed, by addition or subtraction according to 
direction of rotation, to the division angular velocity; 
which is accomplished by means of a differential. 


general diagram 

In Fig. 2, K is a mean pitch curve according to 
Fig. 1. We find also the point P, the roll circle Eb 
and the base circle Ey of the epicycloid. Fig. 2 
applies to most general cases and provides all elements 
required for establishing the gear and cutter character- 
istics and the setting data of the generator. It is 
sufficient to compute all values referring to the mean 
point P. 


The instantaneous centre of the motion (roll of 


roll circle on base circle) is Mo on line MC connecting 
the centres of the imaginary flat gear and of the cutter. 
MoP is thus the normal to the curve K at P, whose 
instantaneous centre of curvature is O. The angle 
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Bp made by the tangent ¢, with the mean cone 
distance Rg, is the spiral angle of the gear at the mean 
point P, and is usually called the spiral angle of the 
gear. 

It is also evident that, irrespective of the length of 
the cutter radius '’M, both the instantaneous motion 
centre Mo and the instantaneous curvature centre 
O are always located on a common line through P, 
and that the cutter centre always lies on a parallel to 
MoP at the distance Emu. 

The lengths 'M and Em determine the dimensions 
of the cutter; the eccentricity Ex must be taken into 
consideration for setting the generator. 

It will be seen that with this system any spiral 
angle, also zero angles, and any radius of curvature 
can be obtained. This is helpful when offset (hypoid) 
gears are concerned, considering the modern tendency 
towards large offsets and small tooth ratios. Offset 
gears cannot be obtained correctly without taking into 
account the interdependence of the various geo- 
metrical values, such as, e.g., the angle of the pseudo 
pitch cones and the radii of curvature of the teeth. 
Professor Capelle has given a clear demonstration of 
these relationships in his book “‘ Theory and Cal- 
culation of Hypoid Gears ”’. 


localised tooth bearing 


To obtain localised tooth bearing in the general 
case of Fig. 2, the procedure is as follows: on one 
gear member, both tooth surfaces are roughed and 
finish-cut in one chucking by means of a cutter with 
evenly distributed blades, so that (except if the teeth 
are corrected) the pitch curves are identical for both 
tooth surfaces. The mating gear member is pro- 
cessed by a cutter of the Fig. 1 type, but provided 
with a larger radius than the cutter used for the first 
member. This cutter roughs and finishes in one set 
up the concave tooth surfaces, and roughs and semi- 
finishes the convex surfaces where only a slight 
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Fig. 3. 


dm = mean pitch diameter 











X = number of teeth of gear to be cut 


ms = dm/X = mean transverse module 


mn = ms. cos 8 = mean normal module 


Kp = 2. Rm/m; = number of teeth of crown rack 


Xw = number of blade groups of the cutter 





Rm = r/sinB ; rs = Tw . cos dw ; | Rm = rw . cos dw/sin B | (1) 


Ey/Eb = Zpl|Kw = 2. Rm. cos B/mn . 





Kw 





Ey=Rm . cos B ; Eb=rw . sin dw ; | sin dw=mn. Lw'2 «Tw | (2) 


Eb = rw . sin 8v = mn. Kw/2 
Ey =Eb. Zp/Kw = mn. Kp/2 








| Ex = Ey + Eb =m, . (Kp + Xw)/2 | (3) 





allowance is left; the eccentricity Ex is increased in 
order to keep the instantaneous centre Mo on the 
line MoP. A third cutter, with smaller radius than 
the cutter used for the first member, and provided 
only with inside cutting blades, rapidly finishes the 
convex tooth surfaces; the eccentricity Ex is de- 
creased accordingly. 


This method, which offers no difficulty for large 
series production with several machines and cutters 
invariably adjusted for the three operations, is, 
however, used only for special cases such as gears 
with abnormal spiral angle and hypoid gears with 
large offset. 


reduced diagram 


For normal spiral bevel gears and for hypoid gears 
with small and medium offset, Oerlikon have worked 
out an extremely simple and logical system, which 
permits the cutting of either gear member in one set 
up with the required amount of crown, i.e. with 
localised tooth bearing. Size and localisation of the 
tooth contact pattern on either side of the teeth can 
be freely adjusted and predetermined by calculation. 

Fig. 3 illustrates the principle of the system. It 
is a special case of the diagram in Fig. 2, in which 
the point M is at the same time the instantaneous 
motion centre and the instantaneous curvature centre 
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of the epicycloid; thus the triangle MOP is right- 
angled. Furthermore, the cone distance OP and the 
lii e OC connecting the centres of the imaginary flat 
gear and of the cutter make the mean spiral angle £. 


Thus straightforward relations are obtained (see 
caption Fig. 3). The angle 8», called twist angle of 
the blades, is the angle between the cutter radius rw 
and the radius of curvature 7. Formula 2 gives the 
sine of the angle 8» equal to the normal module 
multiplied by a factor which is a constant for a given 
cutter. When establishing the working range of a 
particular cutter, limits of the normal module are 
chosen in order to ensure that the maximum and 
minimum twist angles do not differ by more or less 
than 1 to 13° from the mean twist angle. 


The figure shows two finishing blades of a group, 
of which one produces the convex side, the other the 
concave side of the same tooth space. The blade 
shown in dotted lines belongs to the preceding group 
and has cut the concave surface of the preceding 
tooth space. The pitch point radii of the two blades 
make an angle t = 1/Zw as in the case of Fig. 1, where 
the pitch points are evenly distributed on a common 
circle with radius rw. The pitch point of the inside 
cutting blade is at P, on the circle with radius Rm. 
When the pitch point of the outside cutting blade 
meets the circle Rm at point P’ of the pitch line, the 
job will have revolved by half the pitch. 


localised tooth bearing 


Assuming that, al] other values remaining un- 
changed, the angle t is made smaller and becomes 
t ’, so that the pitch points lie in 7 and e. 


When point i meets the circle with radius Rn, this 
will take place within the tooth space and at a certain 
distance from pitch curve point P, since both the 
cutter and blank have meanwhile rotated, i.e. point 
i will be “‘late’’. Similarly, point e will meet the 
circle Rm at a certain distance from pitch curve 
point P’, also within the tooth space, as the gear 
rotation will not have attained yet half the pitch, 
i.e. point e will be “ ahead ”’. 


But if, in addition to reducing to t’ the angle 
made by the blade radii, the blade pitch point radius 
producing the convex surface is made conveniently 
shorter and the blade pitch point radius producing 
the concave surface conveniently longer, the pitch 
points will pass through P and P’ respectively. The 
radius of curvature of the convex tooth surface will 
now be smaller than the one of the mating concave 
surface, and localised tooth bearing (crown) is 
obtained. The angle t’ may theoretically be given 
any value. 


The difference (ria—rvi) between the two radii of 
curvature is very closely equal to the length of an 
arc (t—t ’) of the circle with radius Ed. 

These considerations are valid irrespective of 
whether tooth corrections (profile displacement, 
thickness modification) are carried out. This method 


defines the ELOID gear type. 
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Fig. 4. 


salient features of Eloid gears 


Eloid gears have the 
properties: 


following _ interesting 


(a) the normal module varies very little length- 
wise on the tooth, so that the thickness is not 
far from being constant all over the tooth; 

(b) the longitudinal curvature of the teeth is very 

favourable, their strength being increased by 

their arched shape; 


S 


wa 


under load, tooth bearing tends to shift towards 
the small (inner) end (the toe) of the tooth, 
where the spiral angle is smallest. Thus the 
axial thrust for the maximum stress increases 
to a much smaller extent than in the case of 
gears where the tooth bearing moves towards 
the large (outer) end (the heel), where the 
spiral angle increases rapidly. The tooth depth 
being constant all over the facewidth, engage- 
ment conditions remain favourable. Further- 
more, gear cutting can be carried out in such 
a way that under light load the tooth bearing 
is located at the heel, where the spiral angle is 
largest, this causing the contact ratio to be 
maximum when the gear is expected to run 
most quietly, a particularly advantageous 
feature where motor vehicle gears are concerned. 


(c 


calculations and gear projects are extremely 
simple; as the tooth depth is constant, tooth 
corrections are calculated and obtained exactly 
as for spur gears. There is no module specified ; 
the normal module can be selected freely 
within the working range of the cutters and the 
generator. 


& 


(e) the production of the gears is very straight- 
forward, as localisation and size of the tooth 
contact pattern are precalculated ani obtained 
from the start on the soft gears. To compensate 
for heat treatment changes it is sufficient, as a 














































Fig. 6(a). 


rule, to correct the adjustment of the generator 
by the same amounts of displacement, but with 
inversed signs, which have to be carried out on 
the testing machine for re-establishing correct 
tooth bearing localisation. 


The gears are produced by means of standard, 
special and universal cutters. The complete range of 
standard cutters allows for single job, medium series 
and large quantity production, for: 


cone distance: 60 to 280 mm (about 2 to 11 in.) 

transverse module at large tooth end: 2.75 to 
13.6 mm 

: transverse D.P. at large tooth end: g.2 to 1.8 mm 

, spiral angle, approx.: 29° to 46° 

number of teeth of imaginary flat gear: 20 to 75 


Fig. 6(b). 


cutters for generation throughout 


These cutters are designed according to the 
principle shown on Fig. 4, which is a developed pro- 
jection of the gear, i.e. the imaginary flat gear, and 
illustrates the blades in the plane containing their 
pitch points. 

As has been explained before, in order to obtain 

tooth bearing and thus different curvatures of the 
convex and concave pitch mean curves, the angular 
distribution of the blades is not uniform. Further- 
more, each group contains a third blade called a 
roughing blade. The pitch points of all inside cutting _ Fig, 6(c). 
blades are on a common circle (full line), smaller 
than the dash-line circle which is the locus of the 
pitch points of all outside cutting blades. The rough- 
' ing blades are theoretically inside cutting blades 
which arrive ‘‘ ahead ” in each group while cutting; 
their pitch points lie on the dotted circle, which is 
still larger than the other two. The figure shows the 
extended epicycloids described by each blade type. 

Fig. 5 shows a standard cutter with three types of 
blades per group, located in this order (while passing 
the tooth spaces): roughing—inside cutting—outside 
cutting. One notes that the tips of the various blades 
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are arranged on a kind of spiral in each group. The 
direction of rotation of the cutter is opposite to the 
hand of the spiral produced on the gear. 

Cutters of this type were primarily intended for 
cutting the blank by generation from the very begin- 
ing of the process, as shown by Fig. 6. While the 
cutter axis slowly revolves about the axis of the 
imaginary flat gear, the cutter gradually approaches 
the job and the blade tips farthest off the cutter centre 
first begin to cut. The cutter penetrates progressively 
to full tooth depth into the job, the blades farthest off 
the cutter centre still being the ones which cut 
deepest. Continuing its generating motion, the cutter 
traverses the toothed portion of the gear, the blades 
lose the contact with the job, and the cutting process 
is terminated. The thickness of the chips removed 
is a function of the speed at which the cutter axis 
revolves about the axis of the imaginary flat gear 
(feed.) 

It will be noted that the blades which first contact 
the blank are, in fact, the roughing blades. They do 
by far most of the work, which consists in grooving 
the tooth spaces; they do not need to be set very 
accurately. The outside and inside cutting blades 
(finishing blades), on the other hand, must be set 
with high accuracy and this accuracy must be 
maintained as long as possible. They work only with 
their lateral edge,:removing a much smaller quantity 
of stock than the roughing blades, and are thus much 
less loaded. The roughing blades wear much faster 
than the finishing ‘blades, but they can be re- 
sharpened several times before the finishing blades 
need resharpening; thus only one third of the cutter 
blades are subject to the greatest wear. 


disadvantages of generation throughout 


The system consisting of cutting the gear teeth from 
start to finish by generation has the following 
disadvantages: 


(a) the amount of roll (rotation of roll cradle) 
greatly exceeds the amount actually required 
for generating the tooth profile (arc of action 
of the imaginary flat gear in mesh with the gear 
to be cut). For very flat crown wheels the total 
roll may be up to four times the amount re- 
quired for actual generation. 


at the beginning of the cut, the blades work 
in unfavourable conditions; the thickness of the 
chips varies from start to finish of the process. 


(b) 


(c) the gear being cut from outside towards the 
centre, deburring is more difficult than when 
the burrs are obtained at the periphery. 
the tips of the roughing blades, which do most 
of the work, are farthest off the cutter centre 
and have thus the greatest cutting speed. 


iQ 


(ec) When pinions are cut, the tendency prevails 
for the job to be pulled out of its mounting. 


cutters for combined plunge-cutting and 
generation 

In order to obviate the aforementioned dis- 
advantages and at the same time speed up production 
and prolong tool life, Oerlikon have developed a new 
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Fig. 7. 


cutting method which consists of dividing the process 
into two distinct and consecutive phases, while still 
maintaining the principle of producing the gears in 
one single cutting. 


During the first stage the rotating cutter, whose 
axis is stationary in space (roll cradle at standstill), is 
imparted an axial infeed motion which grooves the 
tooth spaces. As soon as the cutter has reached the 
right depth, the infeed motion stops and the second 
phase begins, i.e. the roll cradle starts rotating. This 
roll is limited to the minimum required for generating 
the tooth profile; the start and finish of the roll 
correspond exactly to the beginning and end of the 
arc of action of the imaginary flat gear in mesh with 
the gear to be cut. 


For the application of this process and for obtaining 
the best results, a series of standard cutters has been 
designed, specially suited for the plunge-cutting 
method. The direction of rotation of these cutters is 
the same as the hand of the spiral produced on the 
gear, i.e. opposite to that of the cutters intended for 
generation throughout. 


Fig. 7 shows such a cutter. The order of succession 
of the blades of each group while passing the tooth 
spaces is: roughing—outside cutting—inside cutting. 
The roughing blades are theoretically outside cutting 
blades which arrive ‘“‘ ahead” while cutting; they 
are nearest the cutter centre and their cutting speed 
is thus the lowest. As a result, for an identical gear and 
with the same cutting speed at the tip of the roughing 
blades, the rotating speed of a _plunge- 
cutting cutter can be 10 to 20% higher than that of 
a cutter designed for generation throughout. 


During the plunge-cutting phase, all blades work 
under the best cutting conditions; the roughing blades 
only with their tip edge, the finishing blades only 
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with their lateral edge (inside or outside). The 
finishing blades are much less loaded than the rough- 
ing blades, as they remove chips whose thickness is 
only about one third of the chips removed by the 
roughing blades. The accuracy obtained on the gears 
is higher, since the machine operates with a greatly 
reduced power during the generating phase. The 
blades cut from the inside towards the outside of the 
gear, the burrs form where they are easiest to remove. 
When pinions are cut, they are pushed against their 
mounting. 

Cutters designed for generation throughout can 
also be used for plunge-cutting and with excellent 
results, whereas the cutters designed for plunge- 
cutting cannot be used for generation throughout. 
Indeed, if such a cutter approaches the blank tan- 
gentially, the roughing blades will never touch the 
blank, as they lie at the shortest distance from the 
cutter centre. 

A detailed study shows that with the new cutters 
considerably more stock is removed during the plunge- 
cutting phase than while generating, thus ensuring a 
better distribution of blade wear and a higher accuracy 
of the tooth profile. The same study proves also, 
geometrically, that it is utterly impossible logically to 
distribute the plunge-cutting operation over several 
roughing blades in the same group. Since each of 
these blades would necessarily be located at a 
different distance from the cutter centre, an exact 
distribution would only be possible at one point of 
the facewidth and for only one position of the cutter 
relative to the job (position of the roll cradle) ; at all 
other points, one of the blades would be loaded, to 
a greater extent or less, than the others, or could even 
possibly work alone, or not at all. 


advantages of the new standard cutters 


The new series of standard cutters for combined 
plunge-cutting and generation have the following 
advantages. The working range is the same as for 
the previous series, but, additionally, different 
amounts of crown, i.e., various tooth bearing lengths, 
can be obtained with each cutter size. Various types 
of roughing blades can be mounted on the same 
cutter according to tooth space, for minimum wear 
of the finishing blades. The finishing blades may also 
be shaped so as to produce a slight undercut at the 
bottom of the pinion tooth flanks, an old and well- 
known expedient (for which letters patent were 
granted to the S.A. des Automobiles Delahaye- 
Belleville in 1914) for preventing load concentration 
at the corners of the crown wheel’s teeth at the 
beginning of the contact and indentation on the 
pinion teeth flank while lapping. The pressure angle 
is usually 174°, but blades for other pressure angles 
can also be supplied. 

For very large series, particularly of hypoid gears, 
it is advantageous to use cutters specially designed 
for maximum output. 


universal cutters 


The universal cutters, adjustable throughout but 
provided generally with only three blades per cutter, 





are very handy for trials, prototype gears, and piece- 
work. Their output is lower than that of the standard 
cutters. 


Spiromatic No. 2 generator 


With the Spiromatic generator, spiral bevel gears 
with an outer cone distance up to 280 mm (in certain 
cases even up to 305 mm) and hypoid gears with an 
offset up to 90 mm can be produced. The outer cone 
distance must not be less than 50 mm. Fig. 8 shows 
the machine. 


rules for gear projects 


For Eloid gear projects the following rules should 
as far as possible be observed; they are, by the way, 
more or less the same for all gear systems: 


Number of teeth: in principle 5 (or even 4) up 
to more than 100. Normally, the number of 
teeth of the imaginary flat gear should lie 
between 25 and 70. 


Facewidth: normally 2/, of the outer cone distance, 
must not be more than } of same. 


Constant tooth depth: normally 2.15 times the 
normal module, plus 0.35 mm. 


Spiral angle: according to permissible thrust and 
to stress calculation. May vary from 29° to 46°; 
37° is the average. We have already seen that 
for Eloid gears a larger spiral angle (2° to 6° 
more) can be selected than for large radius 
cutters (for gears with circular tooth curves), 
since the tooth bearing shifts towards the toe of 
the pinion under load, where the spiral angle 
is smallest. The hand of the spiral is usually 
chosen so that, for the main direction of rotation, 
the thrust tends to shift the pinion away from 
the centre of the gear. 


easily established projects 


The Oerlikon Machine Tool Works hold folders 
and simplified instructions at customers’ disposal, 
permitting the rapid preparation of preliminary 
projects which may need only slight modifications 
in due course when the exact gear calculations are 
carried out. 


applications and cutting time examples 


Spiral bevel gears are used for general engineering 
purposes and pre-eminently for the rear axles of 
automotive vehicles. Many vehicles are already 
equipped with Oerlikon Eloid gears, hypoid as well 
as spiral bevel. The cutting times required by the 
Oerlikon combined plunge-cut and _ generation 
method are extremely short. Because gears and 
pinions of spiral bevel gears and of hypoid gears with 
medium offset are always produced in one operation 
(only the pinions for large offset hypoid gears need 
usually two operations), the floor to floor times are 
obviously shorter than with methods requiring 
several operations. 
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As a first approximation of the cutting time 
(machining time) of rear axle gears one may assume: 
Total cutting time for the crown wheel in minutes 
= 4/19 of the outer crown wheel diameter in 
millimetres. (c) 8:43 
Total cutting time for the pinion in minutes=# to 

? of the time for the crown wheel of spiral bevel 

gears (intersecting axes). 


Here are a few examples: 


(a) 7:33 spiral bevel gear for sports car 
module 5 mm, i.e. 5.08 D.P. 


gear dia. 165 mm, i.e. 6.50 in (d) 9.44: 


facewidth 23 mm, i.e. 0.9 in 

cutting time: 

gear, 5.8 minutes, i.e. 10.6 sec. /tooth 
pinion, 4.0 minutes, i.e. 34 sec./tooth 


(b) 10:39 hypoid gear for passenger car 





cutting time (2 cuts for the pinion): 
gear, 6.2 minutes, i.e. 9.5 sec./tooth 
pinion, 7.5 minutes, i.e. 45 sec./tooth 


spiral bevel gear for lorry and bus 

module 7.8 mm, i.e. 3.26 D.P. 

gear dia. 335 mm, i.e. 13.19 in 

facewidth 44 mm, i.e. 1.73 in 

cutting time: 

gear less than 15 min., i.e. less than 
21 sec./tooth 

pinion, 11 minutes, i.e. 82.5 sec./tooth 


spiral bevel gear for tractor 

module 7.6 mm, i.e. 3.34 D.P. 

gear dia. 325 mm, i.e. 12.79 in 
facewidth 45 mm, i.e. 1.77 in 

cutting time: 

gear, 14 minutes, i.e. 19 sec./tooth 
pinion, 10 minutes, i.e. 66.7 sec./tooth 


module 4.4 mm, i.e. 5.76 D.P. (for All these times are those actually needed for the 
crown wheel) required gear quality and economic tool life con- 

gear dia. 172 mm, i.e. 6.77 in ditions. 

facewidth 26 mm, i.e. I in In most cases, gears for lorries and tractors do not 


offset 32 mm, i.e. 1.26 in 





need lapping. 
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Summary 


This Paper commences with an appreciation of the 
two most important extra facilities which may be 
obtained from the use of an electronic digital 
computer system. These are quite fundamental 
considerations showing that a computer provides more 
than the simple clear cut speeding up of arithmetical 
processes which have previously been carried out by 
manual methods or other forms of mechanised 
accounting. The Paper continues by describing a 
typical electronic computer designed from the outset 
to deal with commercial and industrial accounting 
rather than for scientific calculating. This description 
is limited strictly to considerations of logical design 
and the results which may be obtained, rather than of 
the hardware inside the computer, taking due note of 
the maxim that “it is not necessary to know how a 
watch works to tell the time”. 


The application of such equipment to the prepara- 
tion of weaving schedules from original orders in a 
textile mill is used to illustrate one method of dealing 
with the general problem of parts and material 
scheduling and stock control. 


In conclusion there is an appreciation of some of 
the effects on management of the introduction of 
faster, more comprehensive control information. 





electronic computers 


by P. V. ELLIS, A.C.I.I. 


the production engineer 


AN electronic computer does not merely carry out 
the arithmetical processes of addition, subtraction, 
multiplication and division more rapidly. A machine 
capable of such operations, however quickly they are 
achieved, is normally designated a calculator. The 
principles of two of the important extra facilities 
provided in an electronic digital computer now to be 
dealt with, are illustrated by examples which are 
deliberately taken outside the context of Production 
Control. 

This has been done so that when the main routine 
dealing with placing orders on a textile mill is 
encountered, the principles will be familiar and 
exclusive attention can be given to their application. 


(a) decision making 

Suppose that the readings taken from electricity or 
gas meters are recorded by means of holes in standard 
sized pieces of card (i.e., punched cards). Information 
which does not normally change from one quarter to 
the next quarter, e.g., name and address of the 
consumer, the number of meters on the premises, 
average quarterly consumption, etc., is automatically 
brought forward and associated with the variable 
details of the meter readings. 

Fig. 1 shows the sequence of steps which are carried 
out in part of a single shot operation through a 
computer. It can readily be seen that the amount of 
actual calculating is very limited compared with the 
number of times that comparisons are made against 
predetermined (or calculated) criteria. According to 
the result of each comparison, completely different 
later action is taken. In other words, the computer 
is making a series of decisions. Analysis of the way 
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Fig. 1. 


the individual steps are used in a computer pro- 
gramme reveals that only 10% are actually doing 
arithmetic and the other 90% are used up in 
organising the data and sending it along different 
paths according to the nature of each item. 

It is axiomatic that provided the criteria for any 
judgment can be stated explicitly, however involved 
these criteria may appear to be prima facie, then it 
will be possible to instruct a computer to carry out 
the same operations. It is essential that the complete 
routine is broken down into a series of simple single 
items, each one of which involves only one addition, 
one multiplication or one decision with a Yes/No 
answer. The preparation of a flow diagram of the 
type illustrated is not essential, but it is found in 
involved routines to impose a discipline in investiga- 
tion which pays off in arriving more rapidly at a 
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running system which really does everything required 
of it. 

A further point which is cognate to decision-making 
stems from the fact that a computer will carry on 
faithfully applying the rules exactly as they have 
been formulated. In practice, one of the things which 
skilled Organisation and Methods men try to guard 
against is the disintegration of an excellent system by 
continual small amendments of procedure, carried 
out by those unfamiliar with the overall picture and 
hence unable to appreciate the overall effect of piece- 
meal changes. 

A computer programme should certainly be 
regularly reviewed and amendments to the original 
requirements included. In addition, any defects dis- 
covered inthe system in the light of running 
experience should be incorporated. This work can and 
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must be done, however, by those fully aware of the 
purpose of processing the data and cognisant of the 
cost of obtaining information and balancing this 
against the value which will be obtained from it. 


(b) modification 


Modification is the ability of a computer to change 
its Own instructions according to a predetermined 
plan. The best way to describe this is to illustrate how 
it is used. Fig. 2 illustrates a punched card containing 
the details of Time ON and Time OFF for each day 
of the week from Monday to the following Sunday. 
The times are recorded in hours and minutes in 
exactly the same way as on a clock card. There is an 
indication when the time is p.m. The rule book for 
wages payment shows that if a man attends for duty 
at all on any day, he will be paid for 8 hours. 
If he works between 8 and 10 hours, payment will 
be at time and a quarter, if between 10 and 12 
hours it will be at time and a half, and if over 12 
hours it will be at double time. In addition, “ dark 
money ” at the rate of time and a quarter is payable 
for duty between 10 p.m. and 6 a.m. A combination 
of overtime and dark time attracts a cumulative 
combination of extra pay. 

A series of single steps, similar to those shown in 
Fig. 1, can be drawn up commencing with the sub- 
traction of two times expressed in hours and minutes, 
going on to calculate the notional hours (payable 
hours) and finishing with their evaluation. 

The rule book also covers a multitude of other con- 
tingencies such as working on rest days, working on 
Bank Holidays and so on. When all these factors 
have been taken into consideration, the number of 
separate operations which are required to be carried 
out on the times shown for each of the seven days is 
considerable. 

However, the only difference between the opera- 
tions to be done on Monday and those to be done on 
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Fig. 2. 


Tuesday is the different set of clocked times. Thus, 
if it can be arranged to carry out the identical set of 
operations just bringing in the successive variable 
clocked times for each day, a more economic machine 
can be made. The ability of a computer to carry out 
repetitive processes, but bringing in new data, is 
termed “ modification” and this ability has made it 
possible to construct a medium-priced machine 
capable of handling very large jobs, in which a 
repetition of the same pattern of operations is carried 
out on varying data. 


considerations in the design of a computer 


Fig. 3 shows the elements of all electronic com- 
puters. If the computer is to do the routine work of a 
clerk, then it must obviously possess all the abilities 
which the clerk uses in carrying out his routine work. 
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Fig. 3. 


The working store corresponds to the sheet of 
paper on which the clerk jots down his intermediate 
results. The arithmetical unit corresponds to a desk 
calculator or to the calculator that the clerk carries 
around under his hat. The clerk has long-term 
storage in the form of tables and other written 
information. He gets papers from his “In” tray and 
when they have been dealt with they go into his 
“Out” tray. Thus all the functions are allowed for 
in Fig. 3, except the knowledge of how to use each 
of them to cause the input data to be correctly pro- 
cessed through to the finished result. In other words, 
a very precise series of instructions is required to 
provide the equivalent of the overall control of the 
clerk contained in his memory and his references to 
the rule book. 

Computers are instructed to carry out very simple 
operations only and far from being “electronic 
brains” they are, in fact, more like high speed 
morons. The types of operations shown in each box 
of Fig. 1 can be carried out at the rate of 1,000 per 
second, but all the possible decisions and all the 
possible circumstances, however remote, must be 
anticipated for every case and the programme written 
accordingly. 

As an example of the care required and the atten- 
tion to detail necessary, consider the following point 
in isolation, which occurred in a recent programme 
prepared in the author’s group to evaluate the 
actuarial liabilities of a pension fund. The year of 
birth provided in the input information was used to 
calculate the age attained by the life at the date of 
valuation. If no year of birth was available (this 
being a comparatively rare occurrence) certain other 
less accurate assumptions were made automatically 
in the programme. In order to save time in the 
preparation of the original data, only the last two 
digits of the year of birth were recorded. 

The computer programme, which blindly followed 
the series of instructions, tested the year of birth for 
zero value and in each case that zero was found the 
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special assumption routine was called into operation 
instead of the normal procedure. This same thing 
happened, however, both for those cases where no 
year of birth was recorded and for the cases of 
employees born in 1900, which to the machine looked 
identical because of the lack of the initial two digits. 

Tracing faults of this kind can be a troublesome 
task. Part of the skill in preparing the series of 
instructions (or programming) is in anticipating that 
such things inevitably arise and making provision for 
finding them rapidly by sectionalising and isolating 
different blocks of the routine. 

The difference between one computer and another 
is in the emphasis which is placed in each upon the 
size and speed of operation of each of the separate 
functions shown in Fig. 3. Scientific computers are 
generally required to carry out a large volume of 
calculating upon a very restricted amount of input 
data resulting in few answers. To solve a system of 
linear equations with 100 unknowns, for example, 
may require 100,000 multiplications. The input for 
this work could be contained on only 200 punched 
cards with the results being recorded in just two 
punched cards. Suppose that an extra £20,000 spent 
on a basic machine would either increase the speed of 
multiplication five-fold or would increase the input / 
output speed 20-fold. The best throughput speed of 
matrix solution would be obtained by applying the 
extra money to hardware for the arithmetic unit, 
because the biggest portion of the total time is spent 
in calculating. 

Most commercial and industrial data processing 
requirements have the opposite characteristics. The 
volume of input and output is large, but the calcula- 
tions required on each item are not extensive by 
scientific computing standards. In this instance, it will 
be more profitable to expend the extra £20,000 on 
the provision of faster input and output or on the 
ability to deal with several streams of input informa- 
tion simultaneously. 

The first electronic computers were designed with 
the whole emphasis on speed of calculation, 
neglecting input and output. Consequently it is not 
surprising that their use in the commercial field was 
only a qualified success, because although they 
certainly did the job of work put to them, the overall 
cost was too high. 

Having dealt with the inter-relationship between 
the speed of input and output and the speed of doing 
arithmetic, it is necessary to consider the size of the 
internal store. Consider, for example, the number of 
characters (alphabetical descriptions and numerical 
information) relating to the bill of materials for one 
sub-assembly containing perhaps 20 compounds. This 
will include such details as whether they are bought 
out or manufactured, the quantity and description 
of the material in each and the standard time and the 
description of each of the operations in their manu- 
facture. A total of 10 million characters corresponding 
to 50 million (say) binary digits would only deal with 
a moderate number of sub-assemblies. The provision 
of internal storage of this fantastic amount of infor- 
mation is possible and has indeed been done. The 
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hardware that is at present available, however, is very 
expensive. 

There are two feasible alternative approaches. 

The first of these is magnetic tape. This can be 
read and written at speeds up to 15,000 characters 
per second. A great deal of information can be 
recorded in a small space. In fact, one cubic yard 
of magnetic tape spools can contain the same amount 
of information as 100 cubic yards of punched cards. 
Magnetic tape is the best medium at present avail- 
able when associated with a large organisation and an 
extensive computer control centre. Such an installa- 
tion is, however, quite expensive ranging from 


£140,000 to £300,000 for the equipment only. 
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Fig. 4. 


The second medium is punched cards. This cannot 
be processed as rapidly as magnetic tape. In large 
files of “permanent” information such as the one 
referred to above, where reference at any one time 
is only to a proportion of the total information, the 
speed of extracting such information manually is not 
very different from the speed of scanning the whole 
magnetic tape record. There is, therefore, a balance 
between the higher cost of magnetic tape equipment 
with greater potential output and more automacity in 
operation, against the lower cost of a punched card 
computer system with lower speed and more manual 
operations and more opportunities for errors to be 
made. 
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It was found after the systems investigation in a 
small group of textile mills that the second approach 
utilising a punched card computer system was more 
appropriate. A brief description of this type of 
computer is now given and then the details of the job 
itself. 


punched card controlled computer 


The schematic diagram (Fig. 4) shows the relation- 
ship between the various units. The input is read 
from each punched card and stored temporarily in 
an input buffer store which is contained on one 
track of the magnetic drum. 

The punched card is read again at an independent 
second sensing station and the second sensing is 
automatically compared with the first to give a 
complete check of the accuracy of the input data. 
As each result is worked out in the arithmetic unit, 
it is channelled to the output buffer store and 
retained until the whole programme has_ been 
completed. 

The results are either punched into the card from 
which the original input was obtained, or are printed 
out directly on a line-at-a-time printer. If the results 
are punched, it allows the output to be sorted and 
possibly collated with other cards — containing names 
and addresses, for example — before being printed 
out on a separate tabulating machine operating at 
300 lines of print per minute. 

In different models of this type of computer, the 
internal storage varies in capacity between 1,000 
digits and 20,000 digits. In either of these cases the 
use of the internal storage is to hold factors and 
tables of rates, etc., particular items of which are 
selected by the requirements of each item of the 
input data. It will also be used to keep running 
totals and analyses for accounting control purposes. 
The storage is not, however, large enough to keep all 
the balance information. 

Thus, in designing a system involving such a 
computer it is arranged for the internal storage to be 
loaded with a selection of information which is then 
used for computing. As soon as the results have been 
worked out and recorded, a new selection of informa- 
tion is read in replacing the previous block. The 
medium from which this balance information is read 
is, of course, a file of punched cards. 

The method of arranging the data outside the 
computer in such a way that it is possible continually 
to load, use and replenish the limited internal storage 
is illustrated in the following actual example. 


textile factory control 


This routine is concerned with a group of mills 
weaving cloth of different widths, qualities and 
designs sold primarily for making up into garments. 

The orders from customers are received mainly in 
batches two or three times a year, corresponding to 
the fashion house collections for the coming season. 

The overall object is to plan the weaving of the 
required cloth in a timely and economical way. 
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In particular this will be aimed at avoiding the 
production of cloth before it is required, which would 
involve unnecessary capital on the one hand, and 
ensuring that it is not produced too late, with 
consequent loss of orders and goodwill on the other 
hand. 

The prime document is the order, which specifies 
the quantity, quality, colour, and design of the cloth 
and the month in which delivery is required. Some 
orders will specify a part delivery of the total order 
in each of several months, e.g., an order for 10,000 
metres placed in April may show : 


Month of delivery Quantity in metres 


September is we 2,000 
October a ae 4,000 
November an ss 3,000 
December ote 8S 1,000 


Some orders are placed specifying the number of 
“pieces” of a number of different standard piece 
lengths. In the following description, the quantities 
will be expressed in the standard unit of metres. 

It will be apparent that a simple preliminary part 
of the computer programme has been allocated to the 
multiplication of number of pieces by length per 
piece. This length per piece for all the possible 
variations is a factor which is stored within the 
computer and extracted by means of a code number 
for the particular order. 

The looms on which the cloth is woven are of 
different types. Some are capable of weaving wide 
cloth with complicated woven design. These are, 
incidentally, also controlled by a type of punched 
card in the Jacquard looms. 

This original use of the punched card is believed to 
have influenced Dr. Hermann Hollerith in_ his 
invention of the punched card machinery for use in 
the United States Census of 1890. 

Other looms are only capable of weaving plain 
and coarser cloth. Although the more versatile loom 
can also weave the plain cloth, its capital value is 
very much higher and the maximum profit is only 
made if the loom is weaving the best and highest 
value cloth for which it is designed. Nevertheless, 
it will generally be better to weave lower grade cloth 
than none at all. 

There is thus a nice problem in determining the 
best method of allocating orders to available capacity 
in order to achieve most economic production, and 
hence the maximum profit. 

The first requirement is to divide the weaving 
capacity into types, depending upon the type of cloth 
which can be woven at maximum profit. The code 
numbers for each cloth annotated on the orders 
contain within them digits which relate to the same 
groupings. Thus the type of loom to use for any 
particular cloth is immediately available from the 
code number associated with the cloth. The time 
taken to weave a particular length of cloth depends 
upon the number of shuttle movements to be made. 
The length of cloth in itself is not a sufficient 
measure. The available capacity is shown, therefore, 
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as the number of shuttle movements which are avail- 
able in each period. 

It is known that there will be a regular demand for 
many cloths. Stock orders are placed on the factory 
for these at the appropriate time. These will show 
the quantity to be produced each month and the 
loom capacity taken up by these orders will be sub- 
tracted from the total available capacity. 

Thus there are two large files of information. One 
contains the loom capacity expressed in terms of 
shuttle movements for each loom group. The other 
contains for every type of cloth the stock which will 
be on hand and is not bespoke. 

One method of relating incoming orders against 
these two files would be to store all this information 
internally in a computer. As each order is to be 
dealt with, the appropriate figure of stock and loom 
capacity would be found. The internal storage 
necessary for the purpose would be considerable. 


an alternative method 


An alternative method is to punch cards for each 
loom group giving available capacity, and to punch 
cards for each type of cloth giving quantity required 
and when required. This card will also contain the 
number of shuttle passages to weave one metre of 


This electronic digital 
computer works with 
punched cards. It does all 
the necessary calculations 
to determine the amounts 
to go in each pay packet 
at the rate of 30 pay 
packets per minute. 












cloth. It will be seen that after the setting up of the 
initial records by manual punching or by marking 
cards for subsequent processing by a mark sensing 
machine, there is no further manual preparation of 
balance figures. 

The cards will be sorted together, so that each 
loom group master card is immediately followed by 
the stock cards for each of those cloths which is 
woven on the particular type of loom group. Further- 
more, the stock cards are themselves arranged so that 
those cloths on which the profit is highest are first 
and those where the profit is lowest are dealt with 
last. 

This file of cards is collated with those containing 
the new orders which are automatically inserted in 
the appropriate places next to the stock card of like 
number. 

The resultant composite file is passed through the 
computer. The details of the available loom capacity 
are transferred from the master card to the internal 
storage, where they will be retained during the time 
that the allocation of orders takes place within the 
particular group. 

The information from the first stock card is then 
similarly stored and the first order for the particular 
cloth is read into the computer. The stock which 
will be available in the first month is compared with 



































the order. If there is sufficient stock, then the balance 
of free stock will be reduced and the balance of 
allotted stock will be increased by a like amount. If 
there is not sufficient free stock, then the balance is 
shown as available in the previous month and then if 
there is still not sufficient free stock, the balance in 
the second previous month is tested and reduced 
accordingly. If none of these three balances is 
sufficient, action is taken to institute a new order on 
the looms. The order, or order balance, is compared 
against a minimum economic quantity to manufac- 
ture. The difference between the new order required 
and the minimum quantity, if the order is less than 
the minimum quantity, is carried forward as free 
stock available for the next order. 


The quantity required on the order — or the 
balance of the order if some stock was available — 
is turned into terms of shuttle movements by 
extending the shuttle movement per metre by the 
quantity required. The figure obtained is tested 
against the available loom movements in the month 
under consideration and then successively in the 
previous two months. The same procedure is run 
through for the orders for each successive month. 
Similarly, the cards relating to the orders for the 
next type of cloth in the loom group are processed. 
The locations in the internal storage for the stock 
balances are being continually changed as each set 
of balance is read in, compared, processed and read 
out to make way for the next balances. 


At the completion of the computer run, those 
punched cards containing new orders to be placed on 
the factory will be automatically segregated and 
listed out. In the same way those cards which show 
that all available loom capacity has been exhausted 
in a particular period of three months will be printed 
out for special action. This will take the form of a 
policy decision as to whether it is possible to sub- 
contract the work depending upon the size of the 
orders, or to work a certain amount of overtime, or 
whether to weave the cloth on a more expensive 
loom with reduced profit. It may be instructive at 
this moment to consider the possibility of asking the 
computer to work out the answer to questions of this 
type. 

The first requirement will be to determine the 
various parameters on which the decision is to be 
based. This will include an estimate of the reduced 
efficiency during the day as a result of overtime 
working, if overtime is worked over a considerable 
period. It will also include details of sub-contracting 
capacity, which may be available at some future 
date. The really onerous task is in formulating the 
input in precise terms when there are imponderables 
the effect of which cannot be ignored. If quantitative 
values can be found for each of the factors, the 
computations to give the best solution are not too 
difficult. 


To summarise, the smaller computer will deal with 
all the routine comparison of stocks, plant capacity, 
etc., throwing out items of exceptional interest and 
retaining the others within the system. It does so at 
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the expense of auxiliary operations of sorting and 
collating to process items sequentially rather than in 
parallel. The use of a computer, whether large or 
small, to help with the management decisions on the 
exceptional items could only be considered if more 
work is put into formulating in quantitative terms 
the various parameters involved. 


The first stage in dealing with a routine of this 
nature is the mass processing of a great deal of data, 
each block of which is dealt with in the same way. 
Those items requiring special attention are brough 
out from the system and printed out. 


This facility for automatic data screening permits 
the skill and judgment of senior clerical staff to be 
applied more efficiently and avoids the waste of 
scanning hundreds or thousands of entries to discover 
the few which require action. 


appreciation 


1. A good production control system attempts to 
utilise the productive capacity of a given plant in 
the most economical manner in order to maximise 


profits. 


However, the application of production control 
procedures and techniques requires a_ large 
volume of clerical work. This volume of work slows 
down the control operation so much that a great 
deal of the information is presented to manage- 
ment too late to be of value. 


The chief clerical problems in connection with 
production control arise when the original pro- 
duction schedule has to be changed because of 
engineering modifications, or changes in antici- 
pated sales volume. If the production schedule 
cannot be revised to reflect frequent changes in 
engineering and sales requirements, production 
control may degenerate to a point where flying 
squads of progress chasers attempt to cope with a 
series of continual crises. 


The revision of the production control pro- 
gramme at frequent intervals is one of the 
challenges that electronic computing equipment 
is capable of meeting. 


2. The result of being able to process more raw data 
to provide summarised results more quickly has a 
number of facets. 


If timely results are not available, it is necessary 
to make each management decision without 
giving full weight to some essential or desirable 
detail. If the right short-term decisions have been 
made based on incomplete data over a period, a 
time will inevitably come when, as with the 
Sorcerer’s Apprentice, action has been taken the 
results of which are difficult to stop. For example, 
suppose extra manufacturing capacity has been 
obtained because of increased total demand and 
due regard has not been paid to cyclic trends and 
breakdown of the total demand, owing to lack of 
timely relevant information. It may be that sales 
and profits will increase temporarily, but in the 

(concluded on page 95) 
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The Diploma of Technology Scheme 





A Progress Report to the Council of 
The Institution of Production Engineers 
¢ at the October, 1958, meeting 

by SIR WALTER PUCKEY, Past President, 
and Chairman of the Board of Studies in Engineering, 
National Council for Technological Awards 


Diploma of Technology scheme, and it has been thought fitting that I should 
give you an account of my stewardship as your representative on the Hives 
Council, so that you may know the latest situation so far as this scheme is concerned. 


|: is some time since I last gave the Council a report on the progress of the 
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The last time that I reported progress to you it was under the heading of 
‘What is meant by practical training ?”’. At that time Mr. Pryor said that my talk 
covered neither practical training nor the Dip.Tech scheme. To avoid his castigation 
on this occasion I propose, first of all, to give you a purely factual survey of the 
progress made since I last spoke to you. If you are not satisfied it is rather late in 
the day for you to say so, because it has recently been agreed that I should serve as 
your representative for a further period of three years! Whether or not at the 
meeting next month I shall be reappointed Chairman of the Board of Studies in 
Engineering I cannot say, but as your representative I have been on the National 
Council for three years and I believe that very considerable progress has been made 
during that period. 
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I do not intend to go over the reasons for the setting up of the Hives Council or 
the Dip.Tech.; you know the background as well as I do. Since the inauguration of 
the Hives Council we have paid about 45 visits to colleges and I have been present 
at most of them. We have so far approved 17 of those colleges, or about 40%. That 
sounds a very low figure, and one particular case was commented on by one of our 
members this morning. Some of you know very well the reasons why we have been 
able to approve only 17 out of the 45 colleges. It has been for a variety of reasons, 
some of them given in the Paper which I read at Harrogate a year or more ago 
dealing with the progress of the scheme. 
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We have in these 17 colleges approved 65 separate courses for specialisms such 

as mechanical engineering, electrical engineering, production engineering, chemistry, 

i physics and so on, including industrial mathematics. We have rejected 85 courses, 
and again the percentage of approval is lamentably low. 


A breakdown of the different technologies represented by our approvals was 
circulated to this Council, covering the period up to the end of February last. Quite 
a number of changes have taken place in the last month or two in regard to approvals 
and the setting up of new courses, and on the next page, para. 4, are tabulated 
{ the various courses, starting with aeronautical engineering, the number of courses, 

and the students in the various years of the courses. The number of courses is given 
there as 40, but today it is 65. You will notice that mechanical and production 
engineering are given together, but the number of production engineering courses is 
very small ; there are only three or four. All of these figures are related to February 
of this year, and the number of students engaged on the various courses in the 
various years had then reached a total of 1,360. 


You will note the division between full-time and sandwich of the various 
students in the various years. The percentage of sandwich students out of the total 
: is high and is tending to increase. 
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Other technologies 


Aeronautical Engineering 
Applied Biology ... oe 
Applied Chemistry 

Chemical Technology 
Industrial Chemistry 
Chemical Engineering 
Civil Engineering 

Electrical Engineering 





Courses now in progress: 40 courses from 11 colleges. 


No. of students enrolled 
lst year 
528 
208 
736 


Number of full-time and sandwich courses now in progress : 


Full-time 
Sandwich = 33 courses 


No. of students enrolled 


Ist year 


48 
688 


736 
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NATIONAL COUNCIL FOR TECHNOLOGICAL AWARDS 


STATISTICS (as at 6th February, 1958) 


Number of courses in engineering and other technologies now in progress: 


Dip.Tech.(Eng.) = 22 courses 
Dip.Tech. 


3rd year 
117 


3rd year 


Courses now in progress, and number of students enrolled, under subjects: 


No. of ew al 2nd year 3rd year 4th year 
i. 5 _ —- 


9 


72 


45 
6 


20 
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So much for statistics bearing on the numerical 
progress of the scheme. A landmark was achieved in 
August at the Birmingham College of Advanced 
Technology, when the first students who were 
studying for the Diploma of Technology entered for, 
and in a number of cases passed, their final examina- 
tion. This is an honours standard examination and, 
therefore, one would expect to have the larger per- 
centage of those passing achieving an _ honours 
standard. Out of the 40 candidates in the honours 
course at Birmingham, all in electrical engineering 
and all sandwich students, there were three first, 25 
seconds and seven passes. There were five who failed. 
We consider this to be a highly satisfactory state of 
affairs and an important landmark in this new 
educational award. 


encouraging efforts 


I would like to comment on the situation which we 
have found as we have gone round the country. It 
would be foolish to deny, in the face of the many 
failures by colleges to satisfy the Hives Council, that 
things have generally been satisfactory. Great efforts 
have. however, been made by many colleges to 
improve both the colleges themselves, in terms of 
staff, buildings and equipment, and the actual con- 
tent of the courses. We have received great 
encouragement from educationalists generally. By 
and large we have received considerable encourage- 
ment from industrialists as well, and it is appropriate 
to remind you here that the Dip.Tech. scheme is one 
in which a combination of encouragement and help 
from colleges and industry is very important, much 
more so than in any other award of that nature and 
standard. 

I would like also to mention the encouragement 
and help the Hives Council has received from the 
universities, and this has been particularly important 
and significant during our recent studies into the 
creation of a higher award. A report will shortly be 
issued which will explain this important matter in 
some detail*, and I shall not anticipate it, 
although I do want to mention the implication 
of the proposed higher award on industry, that is, on 
many members of this Institution. 

Before I do so, however, I want to mention one 
other important decision which the National Council 
has just made, and that is to set up a Committee to 
investigate the whole problem of practical training. 
It is the view of many of us that if we were to visit 
most of the companies in this country and study them 
in the detail in which we have studied the 40 odd 
technical colleges in relation to their responsibility, 
the majority of the companies would fail to pass our 
test. That is a sad reflection on the state of practical 
training during this formative period in the career of 
the students, and in a scheme such as the Dip.Tech., 
with its emphasis on a balanced educational course 
of theory and practice, it is surely only right that 
industry should face its obligations in the same way 





* “An Award Higher than the Diploma in Technology.” 
Published by the National Council, October, 1958. 





that we expect the principals of colleges to face their 
obligations. 

I hope that this Institution will help the Council in 
this extension to our work. Any investigation into the 
industrial half of training involves the goodwill and 
active assistance of industry, and the professional 
bodies. I was interested to hear this morning that you 
are considering setting up an Ad Hoc Committee to 
study practical training in greater detail. I strongly 
support this move, and hope that we can help each 
other. 

Finally, may I return again to the problems and 
possibilities of a high reward, and in the Council 
agenda I posed several questions that I would like 
you to consider. Within the last two weeks the Hives 
Council has approved the final details of a higher 
award, and these will be announced in about a week’s 
time at a press conference *. Many colleges have 
been pressing us to come to a decision on this question 
of a higher award. Some of you may say that it is a 
little premature, bearing in mind that only in the last 
month or so have the first results of the diploma 
course been made known, and most of the other 
students will not take their final examination for 
some time. Nevertheless, when making one step it is a 
very good idea to consider the implications of that 
step in relation to the future. We have done that. 
We set up a special committee to investigate the 
question of higher awards, and we have now 
approved the details, which will be made known 
shortly. 

What are the reasons for instituting a higher 
award ? I assume that it is not necessary to explain 
to you, and that you in fact accept, the implications 
of the Dip.Tech. itself. I should like to quote some- 
thing said by our President in his Paper at Olympia 
entitled “Some Problems of Higher Technological 
Education”. We are very fortunate in our President. 
who has given great intellectual stimulus to our 
activities. You will find in this Paper many valid 
reasons for paying much greater attention, by this 
Institution among others, to the subject of higher 
awards in technology. Almost on the last page of that 
Paper there is a sentence which supports the 
President’s earlier arguments for the encouragement 
of more people to obtain a higher award. He said : 


“The engineers who are to hack their way through 
the jungle of difficulties presented by develop- 
ments of the type which I mentioned” — 
75,000-ton presses and the like — “will need a 
broader scientific background than _ their 
colleagues engaged on maintenance, line produc- 
tion or design outside the field of essential 
novelty. This cannot be provided within the 
framework of a three-year degree course and a 
two-year apprenticeship.” 


I wholly agree with the arguments which the 
President used and the reasons he gave for suggesting 
that much greater attention may well have to be paid, 
particularly by industry, to the setting up of higher 
awards and the facilities for attaining them. The 
Hives Council fully supports, for these and other 
reasons, the setting up of one such higher award. 

“ See page 95. 
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essential requirements 


What are the essential requirements of such a 
higher award ? Let us re-examine the essential 
differences between the Dip.Tech. and a degree, 
which will help us to appreciate the differences 
between the Council’s higher award on the one hand, 
and a Ph.D. or M.Sc. or something of that nature on 
the other. Although there are not as yet many 
production engineering courses approved for the 
Dip.Tech., a strong emphasis in Dip.Tech. courses is 
for the achievement of a happier marriage between 
theory and practice. Approval is granted only if the 
right balance between the practical and the 
theoretical is achieved. We want that to be true also 
so far as the higher award is concerned. 


The F.B.I. recently said that industry tends to 
be critical of what is considered to be the unduly 
large number of university graduates proceeding to 
higher degrees, taking the view that these outstanding 
graduates would benefit both themselves and industry 
by entering employment on obtaining their first 
degree. In many cases, we believe that to be true ; 
we believe that there should be a consolidating period 
in industry after the student has obtained his 
Dip.Tech. In most circumstances, therefore, we 
would expect a period of several years in industry 
before going on to study for the higher award. That 
is different, of course, from what happens in many 
of the research and special studies at universities. 


industrial application 


Secondly, industrial application of the research 
work must be considered of paramount importance. 
We are not concerned only with research into a 
precise engineering or technological subject, but 
would consider that research into, for instance, 
marketing, would be equally valuable if it called for a 
high degree of disciplined, skilled investigation, and 
was of industrial value. We consider the field to be 
very wide, covering industry and commerce as a 
whole, but we do emphasise the value of industrial 
application. Our President used words to that effect 
in his Olympia Paper. 

The National Council feels, too, that the student 
should be industrially-based. By that we mean that he 
should base himself upon a particular company and 
should go from that company and back to that 
company. We believe that the college should set 
academic standards and maintain the academic 
disciplines involved in the student’s research project. 
Our President referred also to this requirement, and 
he implies in his Paper that it is very doubtful 
whether many companies can create and maintain an 
intellectually disciplined atmosphere in which in- 
vestigations of this nature can be successfully carried 
out for such a length of time. I believe that to be 
true. As an industrialist, I would say that the mental 
discipline we are expecting among people doing this 
sort of research is not maintained, or even attained, 
in a large majority of the companies of this country. 
Too often I hear young men who have gone to a 
university or to a technical college saying: “It is a 
soft option when I go back to the company compared 
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with the disciplines I am expected to maintain at the 
university or college ”’. I do not believe that it should 
be a soft option, but however much we strengthen our 
industrial standards, the technical colleges which are 
approved for administering the higher award must 
themselves set the academic standards and make 
certain that the intellectual discipline of the project 
is being maintained. 


an imaginative title 


I will not anticipate our report by telling you of 
the suggested title for this higher award : I hope that 
you will find it imaginative and something which will 
lead to new opportunities in this important field. 

At the risk of over-stepping my brief, I should 
like to spend a few more minutes talking about the 
implications of the Dip.Tech. proposals to our 
Institution. You may feel that I, as your 
representative, have relatively failed in my job 
because there are only three production engineering 
courses approved out of the 50 or 60 courses which 
have been approved by us so far. I have personally 
been faced with extreme difficulty when examining 
the large majority of the production courses sub- 
mitted to the National Council for approval. There is 
at least one person on this Council who is in charge 
of one course which has been approved, and he will 
not mind my saying that the subject of production 
engineering has much to learn from more established 
courses, particularly in a definition of the content, a 
consistently high level of discipline, and a 
correspondingly high level of staff. 

There are very good reasons for these existing 
deficiencies, and again I would refer to our President, 
who has described in clear language some of the 
problems which we in this Institution face today. He 
referred only this morning to a Paper which he read 
before us and which was published in the Journal last 
May, called “Technical Training and Professional 
Status”. Among many other wise things in that 
Paper, he said that “ production engineering differed 
from mechanical engineering in the sense that the 
number of topics which have been dominated and 
reduced to intellectually good order was smaller, so 
that they did not as yet form a broadly based subject 
on which a university degree can be awarded ”. 


It might be said that there are too many produc- 
tion subjects to be able to do that, that the field of 
production engineering is so large that we need 
whole rows of shelves full of different packages on 
them, in order to display our wares. This is too simple 
an answer, and in any case it is wrong. The more 
topics we drag in and assume to be part of production 
engineering, the more we may weaken our case by not 
being able to treat or teach the subject as a compre- 
hensive whole or as a comprehensive discipline. It is 
probably true that our Institution has a greater 
problem than many others because of the wide nature 
and scope of production engineering. It is probable 
that we may have to provide a wider range of 
alternative and optional subjects around the basic 
core of production engineering. We are, for instance, 
concerned not only with technology, but with human 
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beings. and when one surveys the vast new fields of 
control, communication, automation and the like, one 
envisages an even further extension to our interests 
and our responsibilities. 


production technology 

I am sorry if I appear to know the questions more 
clearly than the answers, but surveying our future 
from my vantage point I believe we might with 
advantage think of our future more in terms of 
production technology rather than production 
engineering. It may be that a rose by any other name 
is still full of thorns, but I would ask you not to rule 
out the possibility or desirability of changing our 
name or looking on our work more in terms of a 
technology than of an engineering activity. It is not 
without significance that two of the most interesting 
courses which have been submitted to the National 
Council recently have been production courses leading 
to the Dip.Tech. and in each case the colleges have 
used the term “ production technology ” deliberately 
and not as a result of any pressure by us. They are 
two of the most interesting production courses which 
we have seen. We have spent much time on these 
courses and have finally come to the conclusion that 
they are very sound and of great interest to the 
National Council and, indeed, to this Institution ; 
we shall be interested to see the sort of fellows who 
will emerge from these courses. 

It is also not without significance that one of our 
leading colleges, the Northampton College of 
Advanced Technology, has decided to expand its 
production department, and call it the Department 
of Production Technology and Control Engineering. 
That title is a deliberate attempt to bring in more of 
what has recently been claimed by at least one 
distinguished scientist to be a new primary tech- 
nology — control engineering. Here is an important 
college where a new approach is being tried, and I 
believe that the department will achieve strength and 
status in years to come far greater than anything 
which could be attained only by an expansion of its 
existing production engineering department. 

Perhaps these trends are only straws in the wind, 
and you may not consider them important in relation 
to the general problem of the Institution ; I believe 
they are very important, and I mention them because 
we are here thinking of the future, and these 
problems are particularly important. 

Finally, Mr. Chairman, how many members of 
Council will raise their hands when I ask how many 
present have entered students for Dip.Tech. courses ? 
I see three or four hands raised, which is not a high 
percentage. There is an approved course in produc- 
tion engineering in the Midlands which this year, 
despite all the efforts of the Principal and his staff, 
has only three entries. This certainly means that 
personal attention will be accorded to each one of the 
students, but that is not the way to look at it! The 
National Council and the colleges have established 
many courses, but there still remains the essential 
factor of continued practical support by industry. We 
are doing our best on the National Council and, I, as 
your representative, am doing my best, to set up a 


new technological framework of real worth. The 
technical colleges of this country, in terms of staff, 
equipment and buildings, are having millions of 
pounds put into them. I believe that we are on the 
eve of a great renaissance so far as technical college 
education is concerned ; but let us see that we in 
industry match up, and face up, to these standards. 





Mr. L. S. Pitteway said that it would be necessary 
to give guidance to industry. Many of the faults of 
colleges and industry were the result of ignorance of 
what was required. It was not sufficient to tell colleges 
that they did not reach the required standard ; they 
must be given evidence which would be of use to 
them, because the spending of ratepayers’ money 
was involved. Had Sir Walter any suggestions to make 
there ? Could the colleges be told that they would 
be given information which would afford a basis for 
improvement, and that industry would be guided 
where it required guidance ? 


Sir Walter Puckey replied that there was need and 
opportunity for a happy combination, perhaps not yet 
fully achieved, of local and national guidance. Most 
colleges tried to satisfy local requirements, though it 
would be realised that a number of the colleges were 
now being raised to a status where they had a 
national status, as compared with the purely local 
one of the more junior colleges. It was desirable for 
certain colleges to continue developing specialist 
courses, of which they were proud and for which 
they were well-known, and in those cases there might 
be specialist groups of people to advise them. He had 
been struck by the increasing attention which was 
being paid to the setting up of advisory committees 
in the various colleges, very often national rather 
than local in character, so that nationally known and 
expert people could give the sort of guidance required 
by a college of higher status. Members of the 
Institution should be encouraged to sit on such 
committees, which, in his view, should have a wider 
industrial representation than was often allowed. 
Some of the governing bodies and committees were 
much too narrow in membership, and were con- 
trolled too much by political strength. 

At the national level the Hives Council was setting 
up a committee, as he had said, to deal with the 
question of practical training and to try to give the 
sort of advice which Mr. Pitteway had in mind, 
bringing the standard of practical training to the 
same level as the theoretical standards, which had 
been examined in such great detail in the colleges. 
It was the intention of the National Council to 
provide better guidance, but the Institution also had 
a special interest and should itself conduct an in- 
vestigation and give the considered view of the 
Institution. The Institution of Mechanical Engineers 
had recently issued a report on one aspect of practical 
training. A great deal more thinking had to be 
devoted to this matter. The period of a Dip.Tech. 
course, of four or five years, had to be regarded as a 
continuous process of education and not as a sandwich 
where some of the parts were almost uneatable and 
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the others full of good meat. It must be a sandwich 
which was attractive all the way through. 


Mr. G. R. Pryor said that the new Dip.Tech. 
was a jump forward and not merely a_ natural 
development of the educational system. It would be 
interesting to hear from Sir Walter what was en- 
visaged for the next stage. Mr. Pryor was a little 
concerned about the concentration on mere academic 
content in the educational process. It would be very 
interesting to know to what extent academic qualifica- 
tions had counted in the case of people who had been 
really successful as production engineers or 
industrialists. He was not belittling it or attempting 
to say that it was possible to do without it, but did 
the practical training side of the Dip.Tech. attempt 
to supply what was missing in providing the ability to 
handle people, and that sort of thing? If so, how was 
it examined and assessed in awarding the Diploma ? 
On the purely academic side, was Sir Walter satisfied 
that the present examination system was adequate ? 
Was it really a test of a man’s ingenuity and ability 
to handle a situation, as distinct from being largely 
a test of memory ? 


Sir Walter Puckey remarked that Mr. Pryor had 
raised at least four important points. The first was 
whether there was too much theory and not enough 
practice in the course. The Dip.Tech. scheme was 
intended to provide a happy marriage between theory 
and practice. While many members of the Institution 
were proud of their ability in many ways to transfer 
theory into practice and to be good “ practical men ”, 
with all that that implied, they were entering a world 
where more new and complicated technical tools were 
available, and they had to know of the existence of 
those tools and how to use them. 

He would like to take a simple example from 
materials handling. He had had occasion a year or 
two ago to write to Miss Bremner and to suggest that 
the Institution should not have printed some of the 
case studies in materials handling which had appeared 
in the Journal. They might have been practical 
examples of materials handling, but they were crude 
in terms of a disciplined approach to the problem, 
and the Institution could have been criticised for 
publishing stuff of that kind. The subject was one 
which could and should have involved a greater 
amount of theoretical examination and operational 
research. He believed it was the task of the 
Institution to breed more men who knew “ why ”, as 
well as knowing “how”. To know why meant that 
they had to understand to a much greater extent 
than in the past the theoretical advances which were 
being made, and how to use them for practical 
advancement. 

With regard to ability to deal with human beings, 
it should be borne in mind that in the Dip.Tech. 
course they were concerned with men at the under- 
graduate stage. Sir Walter hated the sight of the word 
“management” in any Dip.Tech. course, and did 
not think that the students were ready for it at that 
time. There were many contributory aspects which 
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led up to management later on, but the students for 
the Dip.Tech. were young men, young in age and 
young in relation to handling human beings and 
dealing with management problems. Despite the 
attempt to liberalise and humanise their studies, the 
basic object was to enable them to learn their trade, 
which was a combination of theory and practice. 
Every Dip.Tech. course contained _ liberalising 
elements, which it was hoped would encourage 
students to see their own specialist studies within a 
wider framework. 

That led him to the question of examinations. In 
the Dip.Tech. scheme great care was taken in 
appointing external examiners, who provided that 
external, objective analysis of the results, of the 
examination papers and the standards. The examiners 
were approved by the National Council, who were 
naturally concerned about examinations as well as the 
standard of entry ; good material was coming in, and 
they wanted good material to go out, assessed by the 
most modern methods. He could not tell Mr. Pryor 
of any fundamentally new examination procedures, 
but he was certain that the great care taken by all 
concerned would ensure the best results within our 
present knowledge of examination procedures. There 
was much to learn in our assessment of results, and 
even the universities would admit that they had a 
great deal to learn. The importance of the point 
made by Mr. Pryor was appreciated. 


Dr. T. U. Matthew said that Sir Walter’s report on 
progress gave ground for great encouragement. The 
Institution had backed the Hives award from its 
inception, and great progress had been made in the 
colleges so far. It was not confined to the colleges ; 
it was notable that a good deal of thought was being 
given to the subject outside the colleges and in many 
walks of life the sandwich scheme approach was 
regarded as new and desirable. He heard more and 
more comments in that sense, and he thought that 
this was largely due to the activities of the Hives 
Council and to the undoubted success of the colleges 
which it had approved and which were carrying out 
the Dip.Tech. scheme. 

The only cause for some slight disappointment was 
the small number of production engineering courses 
which had actually been approved. This followed 
what had been experienced previously in technical 
colleges during the introduction of production 
engineering as a Higher National Certificate subject. 
It was, therefore, necessary to look more deeply, as 
Sir Walter had indicated, at the roots of production 
engineering. Could it become more clearly recognised 
as a disciplined group of subjects based on the 
scientific approach ? Attention must be paid to this 
matter if production engineering were to become 
recognised as an approved course under the 
Dip.Tech. scheme in all the colleges in this country. 

Sir Walter, in his excellent report, posed 
a number of questions on research. Dr. Matthew was 
delighted to see that after three short years the stage 
had been reached of looking ahead to see what was to 
follow on the Dip.Tech. course. The first question 
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asked was what form of research was particularly 
appropriate for holders of Dip.Tech. first degree to 
engage upon. What was the object of engaging in this 
activity ? It was well known in the university world, 
and it would gradually become recognised in the 
college of technology world, that one of the important 
objects of going on from a recognised ‘course of 
studies to engage upon research was to .tarn the 
research approach. The first year of the research work 
was one devoted to not much more than learning how 
to do research. That was all that there was time for in 
the first year, to show the student how to use his 
thinking and apply it, what were the research tools, 
how to apply scientific discipline to new problems. 


Dr. Matthew suggested, therefore, that the form 
of the research was less important than bearing that 
object in mind. The first year of research should 
contain suitable teaching on the subject of how to 
approach research problems and what methods of 
analysis were appropriate to a research subject. The 
subject of research chosen should be a_ very 
practical one, particularly if it was for a higher 
award in production engineering. 


The subject of production engineering was very 
wide, but there were certain basic approaches, and 
he had in mind particularly what had become known 
as the operational research approach, the application 
of a particular scientific method of approach to any 
operating situation. It did not matter much what was 
the particular process being studied ; it was the 
study of the total situation and the elegant applica- 
tion of advanced techniques of analysis which 
had a broadening effect and which could lead to the 
type of thesis by which it was possible to judge 
whether a man had mastered the art of research 
and was able to present his results convincingly or 
not. The operational research type of project should 
be high on the list of acceptable projects for post- 
graduate research. 


The second question was: “ What is the optimum 
length of time necessary in this research ?”. 
University experience indicated that it could not be 
less than one year, but might well, for what might 
be described as the lower of the higher awards, be not 
more than two years. University experience should 
provide a good guide in this connection. 


The third question was: ‘‘ How appropriate is it 
for the particular piece of research to be linked direct 
to the company employing the advanced student ? ”. 
It was not at all essential, and in saying that Dr. 
Matthew spoke from experience. Companies which 
were prepared to encourage students to undertake 
advanced studies of a research nature were 
generally prepared to say: “So long as this 
man is trained in research methods, we do not wish 
to limit his studies to a particular project ”. 


That led to the fourth question: ‘ Would it be 
considered appropriate for the research project to be 
selected entirely by the particular college responsible 
for awarding the higher degree, thus making it pre- 
sumably necessary for the student to conduct most, if 
not all, of his research work in the college itself ? ”. 


Dr. Matthew could speak about this from experience. 
It would, he suggested, be appropriate for the 
research project to be selected and agreed with the 
student and with his sponsoring company on a round 
table basis. That was particularly true in production 
engineering, and it made it a joint enterprise. The 
question of whether it was necessary for the student 
to conduct most, if not all, of his research work in the 
college depended on the teaching content of the 
research years as much as on the facilities of the 
college to provide him with what was necessary. 
There were groups of companies which had quite 
powerful research organisations, even in production 
engineering, and there were bodies such as PERA 
which could undoubtedly furnish the laboratory or 
other facilities which a university or technical college 
could well agree would be acceptable if the student 
were under proper supervision there for a research 
year or two, so that the position in this respect 
should, in his view, be left flexible. ~ 

The fifth question was whether it would be better 
to start with a lower higher award, having in mind a 
higher higher award at a later stage. To that his 
answer would undoubtedly be “ Yes”. 


Mr. J. France, commenting on what Sir Walter 
Puckey had said about the number of production 
engineering courses which the National Council had 
turned down, said that in his own case there had been 
attacks on the high standard which they had fixed 
for their examination, and it was necessary to kill this 
idea that production engineering was a soft option. 
In practice the task fell on a very small number of 
people engaged in technical education. There were 
many others who had this “‘ soft option ” concept and 
who could do production engineering a seruidibiable 
amount of harm. That would probably continue 
until there were more people technically qualified 
to go much further with the teaching of production 
engineering and who could solve the problems which 
Sir Walter had mentioned. It was because Mr. France 
was so well aware of the difficulties that he welcomed 
the project for a higher award, because that could 
afford the training ground for the people who could 
carry the matter further forward. The Institution and 
the profession were lacking in people who had taken 
studies to the higher degree level in their own sub- 
jects. The more of these higher courses there were, the 
better it would be for the production engineering 
profession. 

At Loughborough they had not what might be 
described as the materials handling package. He had 
never felt convinced that materials handling had as 
yet attained the status of an intellectual discipline so 
that it could be rightly included as a subject at 
Dip.Tech. level. 

With regard to practical training in industry, his 
own experience had been that industry had welcomed 
the co-operation of the college and had even gone so 
far as to allow the college to say what industry ought 
to do. He had avoided that, because he felt that in a 
partnership there should not be a sleeping partner, 
but he had never found any difficulty in getting the 
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full co-operation of industry in adjusting their own 
training programmes to fit in with what the college 
would like to see done. 

Loughborough was not the college to which Sir 
Walter had referred which had only three entrants 
for the production engineering course. At Lough- 
borough they had more than 33, and that was largely 
due to their very close co-operation with industry. 
The biggest difficulty was with the small firms 
employing only a few people, who found it difficult 
to make any arrangements. 

With regard to the five questions asked by Sir 
Walter Puckey, and with which Dr. Matthew had 
dealt so ably, on receiving the Council Papers Mr. 
France had thought that there would be some oppor- 
tunity of influencing the statement to be made by the 
National Council, but apparently it was already pre- 
pared for publication. He would make a very strong 
plea for a lower, higher award, because the colleges 
also had to grow up, and they would grow up more 
quickly and effectively if they dealt with the “ lower ™ 


higher award before tackling the “higher” higher 
award. 


Sir Walter Puckey remarked, in case it should be 
felt that, having posed some questions about a higher 
award, the answers had previously been determined, 
that those questions would be as alive after the end 
of next week as they had been before. The National 
Council had arrived at certain decisions, but it still 
remained to work them out, and all five questions 
would be very pertinent in the future. 

Dr. Matthew had referred to the time which might 
be involved in studying for the higher award. At the 
moment, the National Council had in mind that the 
time involved for the first of the awards which they 
were considering was likely to be not less than three 
years. 


Thanking Sir Walter for his excellent address, the 
Chairman (Mr. H. W. Bowen, O.B.E.) said that great 
progress had been and was being made, and greater 
progress could be anticipated in the future. 








CO-OPERATION WITH 


POLISH SOCIETY OF MECHANICAL ENGINEERS 


N April and May, 1958, the Council of The 

{nstitution of Production Engineers established 
friendly relations with the Production Engineering 
Section of the Polish Society of Mechanical Engineers, 
and an exchange of visits between the two 
Institutions took place (see the Secretary’s Report, 
September, 1958, Journal). 

An invitation has now been received from the 
President of the Polish Society of Mechanical 
Engineers to any members of the Institution who may 
wish to visit Poland in 1959 to take part in one or 
other of the conferences which the Polish Society has 
organised. 

Members who wish to attend any of these con- 
ferences will be very welcome to present a Paper, or 
just to participate as conference members. The dates 
and subjects of the conferences of which the 
Secretary has been notified are as follows :- 

1. February, 1959, in Poznan: General Meeting 

of the Machine Tool Section (two-day 
Conference). “The Problem of Appliance of 
Cutting Tools.” 
May, 1959, in Poreba: Third Machine Tool 
Conference (three-day Conference). 


rh 


3. 22nd May, 1959, in Krakow : Scientific Session 
in connection with the 10th anniversary of the 
Machine Tool Section (two-day Conference). 
* Metal Cutting and Electroerosic Finishing.” 


visits of Polish engineers to Great Britain 


The Council of S.I.M.P. is wondering if it is 
possible for members of the Polish Society to visit 
Great Britain for period of 6 to 12 months to work 
in English factories in order to gain practical 
experience. Any member who would be willing to 
receive a Polish engineer into his organisation is 
requested to inform the Secretary at Headquarters, 
stating terms and conditions on which such a visitor 
would be received. 


The Council of the Institution has been in com- 
munication with the Foreign Secretary on the subject 
of relations with Poland. He is in favour of arranging 
exchanges of this kind with Poland and considers it 
will be a useful contribution to the attempt now being 
made by the Poles to obtain a degree of 
independence. 
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“Finding The Practical Solution” 


HE delegates attending the Annual Convention 

thought that it was the most successful gathering 
the Materials Handling Group Committee had 
organised to date. The programme was devoted 
entirely to the examination and solution of specific 
practical handling problems which had been presented 
by 10 local firms, representing a typical cross-section 
of manufacturing industries in Sussex. 


Thirteen of these case problems were investigated 
by delegates divided into syndicates of five, each 
syndicate examining one project. 


The Convention itself was preceded by a meeting 
of Section Representatives of the Materials Handling 
Group, on the opening evening, Sunday, 12th October. 
At this meeting each of the Section Representatives 
present reported on the work their Section had done 
during the past year. Particularly good progress had 





Councillor A. J. Sadler, J.P., the Mayor of Brighton, replying 

to the Toast of “ The County Borough of Brighton” at the 

Convention Dinner. On his right is Major-General K. C. 

Appleyard, C.B.E., Past President of the Institution; and on 

his left is Mr. A. G. Hayek, then Chairman of the Materials 
Handling Group. 


A Report of the 
Materials Handling Convention, 


Brighton, 13th-15th October, 1958 


been made in Manchester, the Western Section, and 
in Leeds. In Manchester there had been bi-monthly 
meetings at various members’ firms ; lectures had 
been presented, and a short course on Materials 
Handling had been arranged at Oldham Technical 
College. Moreover, all members of the Manchester 
Section of the Institution had been circulated advising 
them that the members of the local Materials 
Handling Group would be willing to assist in any 
handling problems in individual companies. So far, 
they had received one request for such advice. 
Section activities 

In the Western Section, two major factory visits 
had been carried out by members of the Materials 
Handling Group, and a considerable programme of 
further factory visits had been arranged. Two case 
studies had been carried out and submitted for 
publication in the Journal. The Group were 
particularly interested in “ Packaging as an Aid to 
Materials Handling” and had brought along to the 
Convention examples of the type of containers they 
were studying in this connection. These examples 
were exhibited in one of the main meeting rooms and 
created much interest. 


The Leeds Section had made five factory visits 
during the year, devoted to a study of “ Handling of 
Bar Materials in Long Lengths”, and further visits 
had been arranged. Four films on Materials Handling 
had been presented at a special meeting, and other 
shows were in course of being arranged. Two case 
studies had been prepared for publication in the 
Journal. The Group had arranged a special pro- 
gramme of three Papers on Materials Handling for 
the Leeds Section Meeting on 13th October. 


Similar progress reports were made by Section 
Representatives from Sheffield, Swansea, Derby and 
Shrewsbury. The Chairman congratulated these active 
Sections on their work and thought that their example 
would provide great encouragement to the other 
Section Committees. 
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Syndicate C14, who were studying the problem of handling small articles for batch and 
mass production, are seen collecting information at the Portslade factory of Kayser Bondor Ltd. 


The meeting of Section Representatives was 
followed by the opening of the main Convention, 
when the delegates were informally received by the 
Chairman of the Materials Handling Group in the 
Hotel Metropole, Headquarters of the Convention. 
The proceedings on Sunday evening concluded with 
a briefing of the syndicate leaders. 

On Monday morning, the syndicates moved off to 
the 10 factories in the district who had submitted the 
13 projects for study. The entire day was spent in 
those factories, examining cases on the shop floor, 
and conducting first discussions with executives of 
the host firms. 


the Convention Dinner 


The Convention Dinner was held on Monday night. 
It was preceded by a Civic Reception by the Mayor 
of Brighton, and the Chairman of the Materials 
Handling Group Committee. Leading executives of 
the host firms joined the delegates for the Dinner, and 
the Group Committee were especially delighted to 
have Major-General K. C. Appleyard, C.B.E., a Past 
President of the Institution, as one of their guests. 
The Guest of Honour at the Dinner, Mr. C. Metcalf, 
Managing Director of E.M.I. Electronics Ltd.. 
responded to the Toast of “The Guests” with a 
witty and topical speech, proposed by Mr. A. G. 
Hayek, Chairman of the Materials Handling Group 
Committee. This was followed by a Toast to the 
County Borough of Brighton, proposed by Mr. F. E. 
Rattlidge, with a response by the Mayor of Brighton, 
Councillor A. J. Sadler. 


On Tuesday morning, syndicates met individually 
and concentrated on the preparation of their 
reports. It was most encouraging to see the serious 
enthusiasm with which each team tackled its project. 
On Tuesday afternoon, syndicates met in four main 
groups to present their reports. Group A dealt with 
the syndicates concerned with the handling of con- 
tainers, cases and packages. Group B covered projects 
on the handling of large articles for batch production. 


94 


Group C dealt with the handling of small arucles for 
mass and batch production; and Group E comprised 
the syndicates who had studied problems of handling 
induced by materials of awkward shape. A rapporteur 
had been appointed for each Group and assessed the 
effectiveness of project-analysis and case-presentation 
of each syndicate. 


The Tuesday evening was nominally a free period, 
but most delegates appeared to devote it to polishing 
up their reports and to exchanging opinions on their 
respective projects. Informal little groups could be 
seen all over the hotel in earnest discussion, until the 
early hours of the morning. 


the plenary session 


Wednesday morning saw the concluding session of 
the Convention, at which each of the four rapporteurs 
in turn presented their Assessment Reports to a 
plenary session of all delegates. Their able 
presentation and constructive criticisms were greatly 
appreciated, and this was followed by a_ lively 
discussion from the floor. 


Delegates expressed their approval of the way in 
which the Convention programme had been arranged 
and it was thought that a practical working 
conference of this type was of much greater benefit 
than the more usual one devoted to lectures, 
presentation of theoretical Papers, and non-purposive 
factory visits. A.G.H. 


Enquiries regarding the activities of the Group should 
he addressed to: 

THE GROUP SECRETARY, 

Mr. I. B. KING, 

10 CHESTERFIELD STREET, 

MAYFAIR, LONDON, W.1. 
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T was recently announced by the National Council 


for Technological Awards that, in order to encourage 


qualified men and women to undertake further study 
beyond the level of the Diploma in Technology and 
to Carry out original investigations, they have decided 
to create an award higher than the Diploma in 
Technology. Their intention is that this award shall 
be a mark of outstanding distinction granted to a 
student who has proved his ability by completing a 
substantial programme of work demanding the appli- 
cation of his knowledge to the solution of a problem 
of value to industry. 


The Council will establish a college of technologists, 
to be known as The College of Technologists, and 
the new award will take the form of membership to 
this College (M.C.T.). 

To qualify for this new award a student must 
undertake a programme of work to be carried out 
jointly in industry and at a technical college. This 
programme may be concerned with any technological 
aspect of industrial activity, such as research, develop- 
ment, design, production or market investigation. 
The Council believe that to carry out successfully 
post-diploma work of this character, students must 
remain in contact with industry or with commercial 
laboratories. Indeed, they are of the opinion that 
they should not create higher awards which would 
have the effect of removing a technologist from 
contact with industry for a considerable period of 
time immediately after he has gained the Diploma in 
Technology or an equivalent first qualification. 


Before starting on such a programme, a student 
must apply to The College of Technologists, through 
the technical college at which he will study, to be 
registered as a candidate. The College will consider 
particularly the qualifications and experience of the 
student, the suitability of the programme offered and 
the arrangements to be made for carrying out the 
work both at the technical college and in industry. 


A NEW HIGHER TECHNOLOGICAL AWARD 


The programme offered should be related to the 
student’s personal experience in industry and must 
have the approval of his employer. Its nature must be 
such that it is likely to result in a useful contribution 
to technological knowledge and that, like the 
Council's first award, it requires industrial experience 
and academic study extending over a substantial 
period. The Council suggest that a three-year period 
of work would cover their requirements, provided it 
can be arranged for a high proportion of a student’s 
time to be devoted to the programme of work pro- 
posed. The Council hope that employers will readily 
see the advantage of sponsoring such investigations 
and give students time for them. 

Registration of candidates will not be restricted to 
holders of a Diploma in Technology, but may be 
extended to holders of equivalent qualifications. 
Teachers in technical colleges will be encouraged to 
become candidates for the award. 

The student’s work must be supervised by a staff 
member of the technical college at which it is under- 
taken and by a staff member of the industrial 
organisation concerned. 

The technical college concerned will be responsible 
for the examination of candidates seeking member- 
ship of The College of Technologists, subject to any 
general arrangements including the approval of 
external examiners, which may be prescribed by 
The College of Technologists. 

The Council state that there may be cases where it 
would be more appropriate for a holder of the 
Diploma in Technology to pursue his studies at a 
university, and they are most gratified to know that 
the Committee of Vice-Chancellors and Principals 
has strongly recommended to universities in the 
United Kingdom that, in suitable cases, holders of 
the Diploma in Technology should be on the same 
footing as holders of first degrees when application 
for admission to courses of study for higher degrees 
are being considered. 








* ELECTRONIC COMPUTERS AND THE PRODUCTION ENGINEER ” 


longer term idle plant and other under-employed 
assets will be the final result. 

3. With a given speed of collection, transmission and 
marshalling of information, there is an optimum 
size for a single enterprise. 

If this size is exceeded, the control no longer 
functions effectively and the effectiveness of such 
control is inversely proportional to any further 
expansion. 

It becomes necessary, therefore, to de- 
centralise the organisation. 


— concluded from page 84 


An increase in the speed of getting the relevant 
final results to management will mean that a 
larger group can be brought within the ambit of a 
single control. 

It is believed, despite the many examples of 
decentralisation which were brought about by low 
efficiency in management information production, 
that the larger units are potentially more efficient 
than the smaller ones, and that the introduction 
of faster data processing and subsequent data 
screening will turn the potentiality into actuality. 
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BIRMINGHAM GRADUATE SECTION’S 
25th ANNIVERSARY 
Fee members of the Institution will wish to join 
with the Council in warmly congratulating the 
Birmingham Graduate Section on having achieved 
their 25th anniversary. This was the first Graduate 
Section to be established by the Institution, and from 
the beginning has proved to be enthusiastic and pro- 
gressive, showing consistent originality in planning 
their activities. An outstanding example of this was 
the promotion, in 1949, of the First National 
Conference for Graduates and Students; the Section 
also promoted the First Graduates’ Representatives 
Conference. 

The Section officially came into being in February, 
1933, when the inaugural meeting was held at the 
Grand Hotel, Colmore Row, Birmingham, to hear a 
Paper on “The Training of the Production Engineer”. 
Mr. G. A. Wood was the first Honorary Secretary, 
and Mr. D. A. Tilt the first President. 

Since that date, the membership has grown to 285; 
Mr. Tilt, now an Associate Member, belongs to the 
Birmingham Senior Section. Mr. Wood has emigrated 
to South Africa. The present Chairman is Mr. D. J. 
White; and the Honorary Secretary is Mr. R. V. 
Whateley. 

In the quarterly News Letter recently circulated to 
Birmingham Graduates, Mr. E. J. Lownes, the 
Section’s Publicity Secretary, gives an interesting 
account of the formation and growth of the Section, 
and includes the following amusing (if somewhat 
nostalgic) reference : 

“The item “Cost of Suppers” appeared on the 

agenda for the March Committee Meeting in 








1939; this was at the insistence of certain 
members who felt they had been exploited by 
the - Hotel, who had the audacity to 
charge 3s. 6d. per head for the Annual Supper. 
It was indignantly pointed out that at a similar 
function held sometime before at another hotel, 
a charge had been made of 2s. 6d. per head for 
a similar service, and the Committee felt this was 
quite high enough, and resolved that the former 
hotel be boycotted and that before any more 
suppers were arranged, firm quotations were to 
be obtained from competitive establishments.” 





More than a few members, now prominent in 
industry and in Institution affairs, have sprung from 
the Birmingham Graduate Section. One of these 
is Mr. J. M. Steer, Member, who has recently taken 
office as President of the Australian Council. Another 
is Mr. B. E. Stokes, Member, Chairman of the Section 
from 1952 - 1953. Mr. Stokes won the first Schofield 
Travel Scholarship, awarded in 1950, and is now 
Chairman of the Editorial Committee and a Member 
of Council. 


The activities of the Birmingham Graduate Section 
over the past 25 years have resulted in the formation 
of a vigorous body of young production engineers, 
and have provided many opportunities for the 
exchange of ideas and information which have 
assuredly contributed in no small measure towards 
the industrial well-being of the country. Birmingham 
Graduates may indeed be congratulated on their clear 
demonstration, over the years, of the truth and apt- 
ness of the Institution’s motto — vires acquirit eundo 

“we gather strength as we go”. 





The Annual Dinner-Dance 
of the Western Section, 
held on 20th November, 
1958, at the Berkeley 
Cafe, Bristol, was as usual 
a most enjoyable and 
successful occasion. Among 
the distinguished guests 
the Section were pleased 
to welcome the President 
of the Institution, The 
Rt. Hon. the Earl of 
Halsbury, F.R.I.C., F.inst.P., 
M.1.Prod.E. 
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COVER-TO-COVER TRANSLATION OF 
RUSSIAN PERIODICAL 


The Production Engineering Research Association 
is now producing cover-to-cover translations of 
“Stanki i Instrument”, one of Russia’s leading tech- 
nical journals. The English version, which will appear 
monthly under the title “Machines and Tooling”, 
commenced publication with the January, 1959 issue. 

“Machines and Tooling” covers research and 
development over a wide field of production, as well 
as improvements in equipment and methods based on 
operating experience. It is, therefore, of great interest 
to all concerned with the reduction of production 
costs and the design and use of production equip- 
ment. Some of the subjects dealt with in recent issues 
of the journal include : 

New Tool Design 

High Frequency Heating 

The Problems of Automation 

The Development of Ceramic Tooling for Metal 

Cutting 

Hydraulic Mechanisms 

Design of Broaches 

Research and Development on Hydraulic Follower 

Systems 

Nitriding Techniques 

Injection Presses for Plastics 

Chamfering Tool Head for Boring Machine 

Ultrasonics 

Bimetallic Components 

Valve Spring Selection 

Polishing Intricate Parts 


Speed Reducing Mechanisms 

Thread Rolling 

Analysis of Layouts for Automatic Lines 

Sprayed Coolants 

Moulding Presses 

Spark Erosion 

Hopper Loading Devices 

Surface Grinding 

Pneumatic-Hydraulic Mechanisms in Machine 
Construction 

Strength of Cutting Tools 

Automatic Lines with Overhead Conveyors 

Cutting Tool Vibration 

Self-braking or Stopping Mechanisms for Machines 

Barrel Polishing 

Waviness in Grinding 


The subscription rates for “Machines and Tooling” 
are :- 
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£ 
Ordinary rate within the U.K.... 3 
Ordinary rate outside the U.K.... 4 
For approved non-profit making 
organisation within the U.K. ... 
For approved non-profit making 
organisations outside the U.K. 
Single copies within the U.K. 
Singles copies outside the U.K. ... 
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Orders for “ Machines and Tooling” should be 
sent to: The Secretary, Production Engineering 
Research Association, Melton Mowbray, Leics. 








DIARY DATES FOR 1959 


March 11th 


The 1958 Viscount Nuffield Paper, to be presented at the University of Birmingham. 


Speaker: Dr. N. P. Inglis, Metals Division Research Director, Imperial 
Chemical Industries Limited. 

Subject : “The Production, Fabrication, Properties and Uses of Some of the 
Newer Metals” (see Supplement to this Journal). 


April 16th/17th 


Journal.) 


April 29th 


The Seventh Aircraft Production Conference, Southampton. (See Supplement to this 


The 1958 George Bray Memorial Lecture, to be presented in London. 


Speaker: Mr. Mark Bogod, Director, J. Lyons & Co. Ltd. 
Subject: “The Search for Productivity in a Food Industry.” 


October 12th... 


The 1959 E. W. Hancock Paper, to be presented in Bristol. 


Speaker: Mr. R. A. Banks, Personnel Director, Imperial Chemical Industries 


Limited. 


Subject: “Human Relations in Industry.” 
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Mr. E. H. Holder, Member, of the Ministry of 
Supply, London, has been seconded to R.O-F., 
Pakistan, in the capacity of Manager. 


Mr. A. McDonald, 
Member, has been appointed 
Chief Standards Engineer at 
the Harmondsworth factory 
of Black & Decker Ltd. His 
appointment commenced on 
Ist December, 1958. Mr. 
McDonald is the Immediate 
Past Chairman of _ the 
Stoke-on-Trent Section of 
the Institution. 





Mr. J. R. Widdowson, Member, has been appointed 
Research Engineer of Samuel Fox & Co. Ltd., 
Sheffield. Mr. Widdowson is a Corresponding 
Member of the Papers Committee. 


Mr. T. B. Worth, Member, has been awarded the 
Insignia Award in Technology of the City and Guilds 
of London Institute. Mr. Worth, who is Head of the 
Production Engineering Department at the Birming- 
ham College of Technology, serves on the Institution’s 
Education Committee. 


Mr. M. Ashworth, Associate Member, has relin- 
quished his position of Chief Tool Engineer with the 
Churchill-Redman Machine Tool Co., Halifax, on 
his appointment as Development Engineer with 
Hardinge Machine Tools, Feltham, Middlesex. 


Mr. Harold Bateman, Associate Member, has been 
appointed Technical Sales Engineer for H. W. 
Kearns & Co. Ltd., for North Derbyshire, Notting- 
hamshire, Lincolnshire and Yorkshire (except parts 
of the North Riding). Mr. Bateman recently 
represented Charles Churchill & Co. Ltd. in the 
North West. 


Mr. P. H. Cooke, Associate Member, has joined 
the lecturing staff of the Canterbury Technical 
College. 
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NEWS OF MEMBERS 


Mr. George Kenyon, Associate Member, who has 
been attending the 13th course organised by the 
N.A.T.O. Defence College in Paris, has now resumed 
his duties as an Engineer I in the Directorate of 
Guided Weapons Production, Ministry of Supply. 


Mr. R. H. Leaney, Associate Member, has relin- 
quished his position as Assistant Lecturer at the 
Brighton Technical College and has taken up an 
appointment as Lecturer in Management Studies at 
the College of Technology, Portsmouth. 


Mr. H. E. Martin-Leake, Associate Member, has 
recently relinquished his position with Tube 
Investments Ltd. and has taken up an appointment 
as Industrial Engineer to the Iranian Oil Refining 
Company at Abadan. 


Mr. H. H. Slater, Associate Member, has been 
appointed Works Manager of The Dart Spring Co. 
Ltd., West Bromwich. 


Mr. Kenneth Thewles, Associate Member, has 
recently taken up an appointment as Senior Lecturer 
in Production Engineering at Crawley College of 
Further Education, Crawley. 


Mr. D. Cowper, Graduate, has recently qualified 
for a Diploma in Graduate Studies (Engineering 
Production and Management) from the University of 
Birmingham, and has taken up an appointment as a 
Personal Assistant to one of the Directors and as 
Secretary of the Works Suggestion Scheme of Guest, 
Keen & Nettlefolds (Midlands) Ltd. 


Mr. H. Souster, Graduate, has relinquished his 
position as Planning Engineer with B.S.A. Tools Ltd., 
at their Machine Tool Division, Mackadown Lane, 
Birmingham, and has taken up the position of 
Estimating Engineer with S. Smith & Sons (England) 
Ltd., at their Motor Accessories Division in Witney, 
Oxfordshire. 
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UNIVERSITY OF BIRMINGHAM 
INSTITUTE FOR ENGINEERING PRODUCTION 


PRODUCTIVITY STUDY COURSES 





URING the first half of 1959, the series of short residential courses at this Institute is being amplified 
by the introduction of a number of new subjects. Arrangements have been made with leading authorities, 


both in this country and the United States, to act as visiting course tutors. 


are 


These new courses are indicated by an asterisk in the list below, and the names of the visiting course tutors 


given in brackets. 


Design of Industrial Experiments — 2 weeks, January 5th- 16th (M. H. Quenouille, 
London School of Economics ). 
This course is designed to help in obtaining the maximum amount of information from the 
minimum amount of industrial experimentation, by means of the scientific design of the plan 
of experiments. 


Predetermined Motion-Time Systems * — I (Methods-Time Measurement) — 3 weeks, 
January 19th - February 6th (D. Battle, H. B. Maynard & Co. ). 
Predetermined motion-time systems enable the determination of operation times without the use 
of a stop-watch, and may be used to examine alternative methods of production before these 
have been installed. This is the first course in a short series which will run on the various systems 
which are available. 


Linear Programming Applied to Operations Planning and Control * — 1 week, January 
19th - 23rd (Professor E. H. Bowman, Massachusetts Institute of Technology ). 
A description of some mathematical approaches to production planning problems which are 
being currently developed. 


Statistical Quality Control — 2 weeks, February 9th - 20th. 
This course will give the general theory of control charts and acceptance sampling plans and 
will include some recent developments and research in the field of statistical quality control. 


Work Design — An Experimental Course * — 2 weeks, February 23rd - March 6th 
(Professor Gerald Nadler, Washington University ). 
The object of this course is to focus attention on the necessity and advisability of concentrating 
effort on the proper design of work once it has been introduced. 


Organisation and Methods — 3 weeks, March 9th - 27th. 
The aim of the course is to introduce the subject of Organisation and Methods by discussion of 
some of the aspects in detail and by practice of the analytical techniques described. Clerical 
systems and procedures, organisational structure and management control are considered. 


Production Planning and Control — 2 weeks, April 20th - May Ist. 
The course discusses methods of production planning and control and the application of 
systematic analysis to these functions, with a view to the improvement of organisational and 
productive efficiency. 


Operational Research — 2 weeks, May 4th - 15th. 
This course deals with the application of scientific method, including statistical and mathematical 
techniques, to the analysis of industrial engineering and management problems at the policy 
forming level. It is designed to provide an insight into the organisation of specialist staff and 
the setting up of operational research teams. 


Advanced Work Measurement * — 2 weeks, May 25th-June 5th (Professor Gerald 
Nadler, Washington University ). 

A course designed for the supervisory specialist in work measurement, in which the problems of 

modern work measurement will be examined and ways of increasing its accuracy will be 


discussed. 





Work Study — 2 weeks, June 8th - 19th. 
The course is designed to examine work study theory and research and its practical application 
to the more effective employment of existing equipment, material and personnel. 


Predetermined Motion-Time Systems * — II (Work Factor) — 3 weeks, June 22nd - 
July 10th. 


The second in the series of courses on Predetermined Motion-Time Systems will deal with 
the Work Factor System. 


Linear Programming — 1 week, July 6th - 10th. 
The course will give the basic theory of linear programming and will illustrate the translation of 
industrial problems concerning the use of limited resources into a mathematical model. 


Industrial Engineering * — 2 weeks, July 13th-17th (Course to be arranged with Dr. 
M. E. Mundel). 


Queueing Theory and Practice — 1 week, July 20th - 24th. 
The course deals with problems of congestion which arise when service to a number of units is 
derived from a common source. In cases where the need for service is not regular and predictable 
the cost of delays may be balanced against the cost of service. 


Lectures are conducted on an informal basis, and are given by members of the University staff, by guest 
lecturers from other universities and by speakers from industry who will discuss their own experience of 
applying these techniques. 

Fees for courses are 55 guineas per 2-week course, and 33 guineas per 1l-week course, inclusive of 
residence. 

Further details and course programmes may be obtained from: The Director, Institute for Engineering 
Production, 16 Norfolk Road, Birmingham, 15. Tel.: EDGbaston 0390. 











NOTICE TO CANDIDATES FOR 
THE ASSOCIATE MEMBERSHIP EXAMINATIONS 


RADUATES and Students are reminded that the old regulations will be considered to have 
existing examination regulations will cease to satisfied the new regulations if they take 
operate at the conclusion of the May, 1959, Associate Industrial Administration from the new 
Membership examination. Thereafter, candidates will examination prior to 31st December, 1961. 
be required to qualify under the new examination 
regulations, R 3. Candidates who have passed Parts I and II of 
The following exceptions to the above apply to the examination but who have not passed any 
any candidate already a Graduate before Ist April, subject from Part III by May, 1959, will be 
1959 :- required to pass Part III under the new 
1. Candidates for the examination who have regulations. 
already passed or been exempted from Parts 
I and II and one subject from Part III will be 4. Candidates for Part III subjects who are 
allowed until 31st December, 1961, to complete successful in one subject of Part III in the 
Part III under the old regulations which require May, 1959, examinations may complete their 
only two subjects in this Part. Thus, candidates Part III requirements under the old regulations 
having passed or been exempted from Industrial until] 31st December, 1961, as provided for in 
Administration could complete the Associate 1 and 2 above. 
Membership examination requirements by 
taking (0) the Mansgement of Production or 5. Students or Graduates who consider that their 


(b) Work Study, from Part III and Part II 


(Group C) respectively, of the new examination. existing qualifications might afford them some 


exemptions from the Institution’s examinations 
2. Similarly, candidates having passed either are advised to send their certificates to the 
Production Planning or Work Study under the Registrar of the Institution immediately. 
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Butzko, Robert L. ‘“* Plastic Sheet Forming.” 


Bailey, Gerald B., and Presgrave, Ralph. ** Basie Motion 


Time Study.”” New York, London, etc., McGraw-Hill, 
1958. 195 pages. Diagrams. 39s. 

Here, according to the authors, are “the principles of 
work measurement and motion identification essential to 
a system of predetermined motion times aimed at 
universal application”. Basic motion time study (or B.M.T.) 
has, it is claimed, unique elements which differentiate it 
from other systems of P.D.M.T. These are:- 

1. ‘“ The units of movement to which time values are 
assigned must be completely and exclusively 
identifiable by verbal and numerical description.” 

2. “The units must each be amenable to segregation 
both in description and time. That is to say, end 
points of adjoining motions must be precise and 
easily recognised.” 

3. “The assignment of time must be such that the 
total of component times will give the correct 
time for the operation in question, which means 
that correction factors must be recognised.” 

This is a “ how-to-do-it” book, but knowledge of 
conventional time study is necessary and of other systems 
of P.D.M.T. is necessary before it can be appreciated, 
and before the B.M.T. system can be practised. 


British Productivity Council, London. ** Cutting Costs for 


Productivity.”” London, the Council, 1958. 76 pages. 
Diagrams. 5s. 

Edited versions of the Papers presented at the B.P.C. 
Conference, 1958 Factory Equipment Exhibition. The 
Papers were divided into the following groups: Work 
Study — Costing — Variety Reduction and Quality 
Control — Shift Work — The Team Approach. 


New York, 
Reinhold; London, Chapman ©& Hall, 1958. 181 pages. 
Illustrated. Diagrams, 30s, (Reinhold Plastics Applications 
Series.) 

This series is semi-technical in the sense that the reader 
does not need to be a chemist in order to understand the 
various volumes. The contents of this volume include 
chapters on the applications of sheet forming, on 
materials selection, mould design, machinery and other 
equipment, and on production costs. 


Chief Inspector of Factories. ‘* Annual Report of the 


Chief Inspector of Factories on Industrial Health for 
the Year 1957.” (Ministry of Labour and National 
Service.) London, H.M.S.O., 1958. 50 pages. Cmnd 558. 
3s. 


Department of Industrial and _ Scientific Research. 


** Mechanical Engineering Research, 1957.” Report of 
the Mechanical Engineering Research Board, with the 
Report of the Director of Mechanical Engineering 
Research. London, H.M.S.O., 1958. 63 pages. Illustrated. 
4s. 6d. 


Gloucestershire Industrial Education Council, ‘“ Report 


on Conference Between Schools and _ Industry.” 
Cheltenham, 21st - 22nd October, 1958. 107 pages. 5s. 
About 200 teachers and industrialists attended the 
Conference. The first day’s speakers were headmasters 
and headmistresses from a variety of Gloucestershire 
schools who spoke on: ‘‘ What Gloucestershire Schools 
Have to Offer Industry ”. The second day’s speakers were 
industrialists who spoke on “ The Implications of New 
Technological Developments’? — of the opportunities 
provided by industry to school leavers. 


Gotlieb, C. C., and Hume, J. N. 


Immer, John R. 


ADDITIONS 





‘“* High-speed Data 
Processing.”” New York, London, etc., McGraw-Hill, 
1958. 338 pages. Diagrams. 74s. 

The book deals with the principles anc techniques of 
processing data at high speed, including the representa- 
tion of information, programming, coding, machine 


organisation and automatic programming. A_hypo- 
thetical machine — a synthesis of several existing 
machines — is used to demonstrate the advantages and 


limitations of data processing equipment, and in examples 
of codes and programmes. The 52 problems at the end of 
the book include programmes to be written for the hy oa 
thetical machine, and some calculations to be made i 
binary arithmetic. The appendices comprise : 

1. A tabular summary of the characteristics of nine 
actual processing machines, from various manu- 
facturers. 

2. A description of binary arithmetic. 

3. A code summary for the hypothetical machine. 

The applications discussed with examples are: 

insurance applications, accountancy applications, and 
planning and scheduling applications. 


Cregory, Edwin, and Simons, Eric N. ** The Heat Treatment 


ef Steel.”? (Second edition.) London, Pitman, 1958. 381 
pages. Illustrated. Diagrams. 35s. 


A comprehensive textbook on the subject. Since the 
first (1944) edition there have been important develop- 
ments, especially in austempering, martempering, sub-zero 
treatment, and in the steels demanded by the plastics 
industry. These developments are summarised in new 
chapters. Other sections have been re-written or amplified. 


Hardy, H. W. “ Jig and Fixture Details and Units.” 


(Selected for the guidance of jig and fixture designers, 
and production engineering students.) Brighton and 
London, Machinery Publishing Co. Ltd., 1958. 172 pages. 
Diagrams. Tables. (Machinery’s Standard Reference 
Series.) 

‘*Compiled for the guidance of the young jig and fixture 
draughtsman, in the practical design and proportioning 
of many details and units, most used in jig and fixture 
construction. It has been assumed that. he already 
possesses a good general knowledge of the nomenclature, 
essential features and details adopted in the design and 
construction of jigs and fixtures .. . 


* Profitable Small Plant Layout.” 
Washington, D.C., Small Business Administration, 1958. 
48 pages. Diagrams. (Small Business Management Series, 
No. 21.) 25¢. 


An elementary account of the principles and practice of 
planning and making a layout. 


Institute of Industrial Supervisors, nee ** Report 


Writing.”” Compiled by a Joint Committee of the West 
Midlands Group of the British Association for Com- 
mercial and Industrial Education; Presentation of 
Technical Information, Midland Group; Midland T.W.I. 
Association; Department of Industrial Administration, 
College of Technology, Birmingham. Birmingham, the 
Institute, 1958. 24 pages. Illustrated. 2s. 


A very simple exposition of the subject, which clearly 
covers all the important points. 
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Institution of Metallurgists, London. ** Effect of Surface on 


the Behaviour of Metals”: lectures delivered at the 
Institution of Metallurgists Refresher Course, 1957. 
London, Iliffe @ Sons; New York, Philosophical Library, 
for the Institution, 1958. 100 pages. Illustrated. 
Diagrams. 21s. 


Contents: Bailey, G. L. J. Methods of preparation and 
examination of surfaces — Hoar, T. P. Influence of surface 
treatments on the chemical behaviour of metals — 
Barwell, F. T. Relationship between surface condition 
friction and wear — Stephens, R. W. B. Influence of 
surface on the physical properties of metals. 


North London Productivity Committee. “ Conference on 


Production Control, London, 1958.” London, the 
Committee, in association with the British Productivity 
Council, 1958. 54 pages. Mimeo. 


Contents: Production control: a customer service (F. E. 
Pearce) — Reduction of variety: an aid to production 
control (R. S. Geoghegan)—Streamlining of small quantity 
complex production (H. Bud) — Flow production (R. J. 
Mann) — Computers in the service of production control 
(D. L. Johnston). 


Office Management Association, London. ‘ The Control 


of Quality in the Office.” A Report produced by an 
Organisation and Methods Study Group of the Office 
Management Association. London, the Association, 1958. 
36 pages. Diagrams, 9s. 


Methods of inspection, of recording errors and reducing 
them discussed. Appendix A describes the use of 
sampling methods in checking clerical work. 


Singer Charles, and others (editors). ‘A History of 


u'echnology.”” Edited by Charles Singer, E. J. Homyard 
and A. R. Hall. Five volumes. Oxford, Clarendon Press, 
1954-1958. Plates, Illustrated. Diagrams. £8 8s. Od. 
per volume. Vol, 1: From early times to the fall of 
ancient empires — 1954, 827 pages. Vol. 2: The 
Mediterranean civilisations and the Middle Ages — 1956, 
802 pages. Vol. 3: From the Renaissance to the 
Industrial Revolution, c 1500 - c 1750 — 1957, 766 pages. 
Vol. 4: The Industrial Revolution, c 1750-c 1850 — 
1958, 728 pages. Vol. 5: The late nineteenth century, 
c 1850 -c 1900 — 1958, 888 pages. 


Technology, or, as it used to be called “applied science ”, 
is even today barely recognisable as an integral subject: a 
random selection from this history might include sections 
on building construction, machine tools, calendar making, 
cartography, printing, and petrol engines. A history of 
technology can be written as a series of highly specialised 
histories, each understandable by the subject specialist 
only; or it can be written so that any reader willing to 
concentrate can understand it all. The editors have 
chosen the latter method and the value of the work lies 
not so much in the new material presented to the 
specialist —- supposing him to be familiar with the 
history of his subject —as in the insight it can give him 
into the history of technologies other than his own, and 
into the relationships between the several technologies. 
This last quality is, to some extent, accidental, since little 
attempt is made to indicate the inter-action of the 
different technologies, the sections on which have been 
written separately by authorities on the subjects. How- 
ever, this is a small fault, and is probably irremediable 
in a work of this extent. The material is in any case 
there for anybody who looks for it. There are numerous 
plates, other excellent illustrations, and bibliographies. 

The first three volumes have already been noticed in 
the Journal. The contents of the last two are as follows: 
Vol. 4 — The Industrial Revolution. Agriculture — Fish 
preservation — Metal and coal mining — Extraction 
and production of metals — Power to 1850 — The 
steam engine to 1830 — Watermills, 1500-1850 — 
The chemical industry — Gas for light and heat — The 
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textile industry — Ceramics — Glass — Precision 
mechanics — Machine tools — Building and_ civil 
engineering — Sanitary engineering —- Roads — Canals 
— Shipbuilding — Cartography — Dredging — Tele- 
graphy — The beginning of the change from craft 
mystery to science as a basis for technology. Vol. 5 — 
The Late Ninetennth Century. Food production — 
Management and preservation of food — The steel 
industry — New extraction processes for metals — 
Petroleum — The Stationary steam engine — The 
Marine steam engine — Internal combustion engines — 
The generation of electricity — The distribution and 
utilisation of electricity — Heavy chemicals — Dyestuffs 
— Explosives — Railway engineering — Shipbuilding — 
Aeronautics — Mechanical road vehicles — Cartography 
and aids to navigation — Building materials and tech- 
niques — Bridges and tunnels —- Hydraulic engineering 
— Water supply — The textile industry — The working 
of metals — Machine tools — Ceramics — Glass 
technology — Printing and related trades — The photo- 
graphic arts — Production and utilisation of rubber — 
Education for an age of technology — Technology and 
industrial organisation — Technology and its social 
consequences, 


Singer, T. E. R. (editor). ** Information and Communication 


Practice in Industry.” New York, Reinhold; London, 
Chapman and Hall, 1958. 304 pages. Illustrated. 
Diagrams. 


A’manual of the collection, recording, and dissemination 
of technical and scientific information in industry. Each 
chapter provides an introduction to the subject treated, 
and concludes with a list of references for further reading. 
Most of the references and all the equipment described 
and illustrated are American but this should not invalidate 
the book for English readers. Contents: The industrial 
Information Department — The role of the information- 
service group in internal communications — Linguistics, 
language and terminology — Operations research and 
the technical information programme — The theory and 
practice of technical classification — Chemical research 
file departments as information services — The organisa- 
tion of classified patent collections — Patent searching — 
Mechanical aids in the effective presentation of technical 
papers — Punched card methods applied to information 
retrieval — The technical translator in industrial research 
— Technical illustration — Technical writing — Editing 
technical reports — Some fundamentals of designing 
tables of data — Training the literature scientist — 
Indexing — Abstracting — Appendix: The newly 
developed benzine ring typewriter —- Chemical typing 
made easy. 


Society of Instrument Technology, London. “ Automatic 


Measurement of Quality in Process Plants” : 
proceedings of a conference held at Swansea, 1957. 
London, Butterworths Scientific Publications, 1958. 320 
pages, Illustrated. Diagrams. 50s. 


The Papers presented are divided into the following 
groups : - 


The adaptation of laboratory techniques to plant 
measurement. 
2. Some techniques of gas stream analysis. 
3. Liquid stream analysis. 
4. Spectromotric methods. 
5. Some new techniques for fluid stream analysis. 
6. Measurement of some physical properties. 


Watts, J. L. “Electrical Maintenance and Repairs.” 


London, Cleaver-Hume Press, 1958. 324 pages. Illustrated. 
Diagrams. 21s. 


A manual of routine inspection and fault location of 
electrical plant. Includes chapters on the maintenance 
engineer’s duties, and on workshop stores and records. 
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The name of SIMMS is as old 

as the Motor Industry itself. 

In 1901 they were making motor cars. 
They made the first high-tension 


magneto. Today, Fuel Injection 





Equipment and Electrical Equipment 
are their specialities. SIMMS 

use DIXOL Soluble Cutting Oils. 
So, two great names and two greai 
reputations are joined. 

SIMMS in the equipment field, 
Wakefield-Dick in the lubrication 
field—each the finest 

of its kind. 


A No. 7 Ward Lathe turning 
a carcase for a 
SIMMS High Output Dynamo. 


in the motor industry 


SIMMS MOTOR UNITS LTD. USE 


DIXOL 


SOLUBLE CUTTING OILS 


WAKEFIELD-DICK INDUSTRIAL OILS LTD A member of the world-wide 
67, GROSVENOR STREET, LONDON W.1 Wakefield Castro! Organisation. 














YOURS PRECISELY... 


W. E. Sykes Ltd.—specialists for more than 30 
years in the design and manufacture of machines 
and tools for gear production— invite a closer 
look at the model VIOA gear shaper. 

External and internal spur gears, helicals, 
sprockets, serrations, racks, ratchets and many 
intricate profiles can be 

produced by this versatile machine. 

The precision model V10A will generate with 
extreme accuracy gears up to 8 inches in diameter 
and from 12 to 64 D.P. Tooth to tooth and total 
composite errors are guaranteed to be within the 
Admiralty Class | specification 

‘Precision Gearing for Control Systems’. 

Fullest details and descriptive literature are 
freely available, together with the experience 

of the Sykes Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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G. Stedman, 3 Harrison Avenue, Belmont, Takapuna, Auckland, New Zealand 


SOUTH AFRICA 


A. Aitken, 209-211 Pharmacy House, 80 Jorissen Street, Johannesburg, P.O. Box 10837, 
South Africa. 


UNITED KINGDOM 


H. W. White, “ Spring Pools”, 677 Birmingham Road, Lydiate Ash, Bromsgrove, Worcs. 
C. Ll. Griffiths, “ Brynteg”, 139 Tyntyla Road, Llwynypia, Rhondda, Glamorgan. 
F. G. Hawke, 3 Bellevue Terrace, East Hill, Tuckingmill, Camborne, Cornwall. 
A. S. Hopkins, 39 Oaks Road, Kenilworth, Warwicks. 

P. Warburton, 16 Vicarage Road, Chellaston, Derby. 

G. R. Wimpenny, 16 Tickhill Square, Denaby Main, Doncaster. 

J. Nicolson Low, Technical College, Bell Street, Dundee. 

A. S. Wilson, Ferranti Ltd. (Laboratory Workshop), Ferry Row, Edinburgh, 5. 

W. H. Marley, G. & J. Weir Ltd., Cathcart, Glasgow, S.4. 

B. E. Gwynne Clarke, ‘“‘ Chez-Nous ”’, Okus Road, Charlton Kings, Cheltenham. 
C. W. Overin, 353 Whitehall Road, Westfield, Wyke, near Bradford, Yorks. 

H. F. Harker, Ransomes, Sims & Jefferies Ltd., Orwell Works, Ipswich. 

J. L. Townend, 26 Moor Allerton Drive, Street Lane, Leeds, 17. 

J. A. Stovin, 14 Queens Drive, Leicester Forest East, Leicester. 


H. Wright, 101 Longdales Road, Lincoln. 

(Acting) H. Mason, 51 Stairhaven Road, Liverpool, 19. 

R. J. C. Whitaker, The Glacier Metal Co. Ltd., Ealing Road, Alperton, Middlesex. 

J. F. W. Galyer, Engineering Department, Luton & South Bedfordshire College of Further 
Education, Park Square, Luton, Bedfordshire. 

J. P. Speakman, 223 Douglas Road, Atherton, near Manchester. 

J. E. Glasper, 24 Beldene Drive, High Barnes, Sunderland. 

J. G. Easterbrook, “ Hilleen”, 22 Ascot Park, Knock, Belfast. 

J. I. Hilder, 2a Gorse Road, Thorpe, Norwich. 

K. Liquorish, 28 Mona Street, Beeston, Nottingham. 

F. S. Chappell, 58 Lancut Road, Witney, Oxfordshire. 

N. Holmes, “ Arncliffe ”, 11 Mary Armyn Road, Orton Longueville, Peterborough. 


. H. Preston, 25 Clifton Avenue, Leyland, Lancashire. 

. W. H. Mark, “ The Beeches’, 41 Reading Road, Woodley, Berkshire. 

. G. Clements, 11 Charing Road, Gillingham, Kent. 

. F. Newton, c/o E. Pryor & Son Ltd., West End Works, Broom Street, Sheffield, 10 
. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 

. W. Taylor, High Mead, Kane’s Hill, Thornhill, Southampton. 

. Hopkinson, “ Woodley ”, 40 Highfield Road, Chelmsford, Essex. 

. L. Clarke, 11 Alder Road, Cimla, Neath, South Wales. 

E. J. Averill, “Berry Dale”, 87 Hunters Way, Penkhull, Stoke-on-Trent. 

J. H. Cooper, 48 Hob Hill Close, Saltburn-by-the-Sea, Yorkshire. 

A. Eustace, 19 Ferndale Road. Northville, Bristol, 7. 

W. T. Vaughan, “ Windsor”, 24 Windermere Road, Palmers Cross, Tettenhall, Staffs. 
R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, near Bromsgrove, Worcestershire. 
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CORRESPONDING MEMBER IN MIDDLE EAST 


J. Merkine, 45 Arlozoroff Street, Ramat-Gan, Israel. 


CORRESPONDING MEMBER IN WEST AFRICA 


H. P. Halfter, Gold Coast Railways & Harbour Admin., 
P.O. Box 202, Takoradi, Ghana, West Africa. 


GRADUATE SECTION HONORARY SECRETARIES 


R. V. Whately, c/o 130 Church Road, Moseley, Birmingham, 13. 

E. R. S. Marrs, 15 Montrose Avenue, ’Lillington, Leamington Spa. 

G. Wilde, 56 Milton Av enue, Albert Road, Sowerby Bridge, near Halifax. 
i Robinson, 764 York Road, Leeds, 15. 

M. Green, 1 Parkview Road, *Croxteth, Liverpool, 11. 

R. S. Nicholas, 111 Falconwood, Addington, Croydon, Surrey. 

W. M. Stern, 37 Rossfold Road, Sundon Park, Luton, Bedfordshire. 

R. A. Jones, 33 Kirkham Road, Heald Green, Cheshire. 

P. G. Jenkins, 25 Windsor Road, Whitley Bay, Northumberland. 

J. R. Anderson, 63 Watling Street, Strood, Rochester, Kent. 

E. Willcox, Ellis, Son, & Paramore Ltd., Spring Street Works, Sheffield, 3 
R. E. Everhard, 25 Boverton Road, Filton, Bristol. 

T. J. Harrison, “ The Dingle”, Planks Lane, Wombourn, Staffordshire. 


LOUGHBOROUGH COLLEGE STUDENT 


Chairman : 
M. C. Fryer, Dept. of Industrial Engineering, College of Technology, Loughborough, Leics. 


SECTION 


Honorary Secretary: 
J. Fairbrother, 27 Eaton Road, Ilkley, Yorkshire. 


MATERIALS HANDLING GROUP 


Chairman: 
F. E. Rattlidge, Evered & Company Ltd., Smethwick, 40, Staffordshire. 


Secretary 


I. B. King, Assistant Education and Technical Officer, 10 Chesterfield Street, London, W.1 


EDUCATION DISCUSSION GROUPS 


London Centre 


Chairman : 
R A. Bartholomew, 23 Well Lane, Galleywood, near Chelmsford, Essex. 


Honorary Secretary: 
D. R. C. Holmes, 35 Sandringham Drive, Ashford, Middlesex. 
Midland Centre 


Chairman : 

W. L. Jackson, Senior Lecturer in Production Engineering, Chance Technical College, Smethwick 
2 Secretary: 

oad, Streetly, Sutton Coldfield. 


Honora 
N. Ward, 88 Sutton Oak 
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This... J ...1s a line we’re not shooting! 





New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 








LONGER OIL LIFE os 


STABILITY AT ALL TEMPERATURES wv 





NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS Ww 





PROTECTION AGAINST RUST AND CORROSION ~ 





QUICK SEPARATION FROM WATER Ww 


LESS WEAR a 






ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 

proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance—on the results of all the tests— 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S.W.1 






























Churchill 













OPEN-SIDE 
SURFACE GRINDING[ |MACHINE 


This heavy duty Horizontal Spindle 
Surface Grinder fully meets modern 
requirements for a machine capable 
of highly accurate work at maximum 
production rates. Available in three 
sizes with work table capacities of 
30” X 15”, 48” X 15” and 72” X 15” 









The Institution of Production Engineers Journal 





Churchill 


Designed for heavy duty and continuous high speed precision 
working. 

Electronically controlled intermittent cross feed. Provision for 
accurate reversal when grinding recessed faces. 

Variable automatic vertical feed with pre-set automatic cut-out. 
Hydraulic table traverse up to 100 feet per minute. 


Table traverse ways automatically lubricated from oil supply 
independent of hydraulic system. 


Permanently protected precision ground slideways. 
Electrically driven slow cross traverse for wheel truing. 


Grinding wheel spindle electrically interlocked against starting 
until lubricating pump is running. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER. 
Telephone: Altrincham 3262. Telegrams: Churchale, Manchester. 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., 

London, Branches and Agents. 
Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and 
Branches. 


PRECISION plas PRODUCTION 











The Institution of Production Engineers Journal 


model B sliding surfacing and 
screwcutting lathes. 16’ to 24 swing. 


Preselection of cutting speeds, 
feeds and threads on direct 
reading dials. 


24 forward and reverse spindle speeds. 
60 normal feeds plus 60 fine feeds. 
Single lever operation. 


ae ' 


More production per man-hour ts the only answer to increasing production costs 


A model B lathe is the answer to greater production per man-hour 


JOHN LANG & SONS LTD. 


P. 

| 

| G JOHNSTONE RENFREWSHIRE 

{ Telephone: Johnstone 400 Telegrams : “Lang Johnstone 
fi mgt 


L 720.68 
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No. 7 
PRELECTOR 


27% in dia.-75 Carbon Steel, 
En.42. Tungsten Carbide and 
H.S. Steel Cutting Tools 





1 
Tool Position = 
¥! aS pindle Surface Feed 
LATHE DESCRIPTION OF OPERATION ] Speed Speed Cuts 


Hex. Turret | Cross-slide R.P.M. | Ft. per Min.| per inch 
Fitted with 12in Tudor 


3-Jaw Chuck . Feed to Stop and Start Drill - ie 350 Hand 
2. Support and Rough Form Taper (Front || 100 Hand 
Rough Form Head - . - \Front 2} 100 Hand 
Drill and Rough Knee Turn 2” dia. See 266 

. Finish Turn and FaceD_ - Front 3 | Hand 
. Profile Turn C (Copy Attachment) | Rear | 186 
. Rough Bore Bottom - a, Hand 
Floor-to-Floor Time . Microbore 144” dia. Ce 266 
$9 aties. each . Finish Bore Bottom, Face and Chamfer re ae Hand 

‘ : . Part Off - - - . - : | Front 4 Hand 


e¢) SELLY. OAK 
ath BIRMINGHAM 29 


LTD TELEPHONE SELLY OAK //3/ 












































A high-precision, medium capacity jig borer, 
the Newall 2436 has established a criterion 

for engineering excellence in a machine designed 
and proved for both accurate toolroom 

work and fast production boring. 

The availability of electrically-powered, 
steplessy variable table milling feeds from 2” to 
15” per minute for precise shave-milling 

or economic stock removal now 

considerably extends the field of 


application of this competitively priced machine. 


ABRIDGED SPECIFICATION 
Table size 24” x.36’ 
Table setting to 0.0001’ 
Spindle speeds 40 to 2,500 r.p.m. 
Spindle feeds 0.002” to 0.008” (4) up and down. 
Rapid traverse to table and feed box 
Table milling feeds 3” to 15” per minute (optional) 
ASK FOR CATALOGUE 10/58 





eat 





NEWALL GROUP SALES LIMITED 


PETERBOROUGH 
PETERBOROUGH 3227 


Telephone: Telegrams: 





Ne 


ENGLAND 
‘PRECISION’ 


a { 





PETERBOROUGH 


24 3 6 JIG BORING AND MILLING 








MACHINE 
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Fast, automatic multi-tool turning 


This ‘“‘ Maximinor”’ is turning automobile rear axles—an example of high output, accurate 
production. The machine operates on an automatic cycle controlled by a single push-button. 
Automatic loading can be considered for many components, whereby the ‘‘ Maximinor”’ becomes 
a completely automatic production unit. Max. swing over bed I2in. and over slides 7in. 
Distance between centres |8in., 30in. or 42in. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


; 
; 


| _ 


MAXIMINOR | 

















Sales & Service for... DRUM Rew D-ASOQU ITH . . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
0273 
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0D1 Radial Drilling Machines 


The modern general purpose hole- 
maker of the Engineering Industry. It 
incorporates every feature calculated 
to facilitate operating and ensure 
accuracy. The OD] is made in a range 
of sizes with maximum radius from 
3 ft. 6in. up to 6 ft. and radius up to 
9 ft. is available on the OD2 machine 
which employs the same drilling head. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


Sales & Service for . . . DRUM MON D-ASQUITH .. . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone: Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 











Solve DIE SINKING and 


PROFILE MILLING Labour Problems 
















AUTOMATIC HYDROCOPYING 
MACHINES 


Fully automatic copy milling in all three dimensions = 
solves all die sinking and profile milling labour prob- . . oO 
lems once and for all. 360° profiling without circular 
table and at constant feed. Copies vertical angles up 
to 90°. Light tracer pressure permits use of wood or 
plaster models. Reverse image attachment enables top 
and bottom dies of either hand to be made from the ce « 
same master. 

















Standard table sizes up to 92.5” x 25.6” 
One, two, four or six spindles 

















Send for 

ilustrated DOWDING & DOLL LTD 
brochure 346 KENSINGTON HIGH STREET, LONDON, W.14 
to Sole U.K. Telephone WESTERN 8077 (8 lines) Telegrams : ACCURATOOL MAMMER LONDON 











Distributors 


The Institution of Production Engineers Journa: 











RE aan | 


5 TARE PS A alae 








2 REE AAR 








The, Institution of Production Engineers Journal 


Terry's circlips 


cut production costs 


OO 






A, 


Delivery from stock in sizes from }” to §” 
Please may we send you samples ? 


TERRYS 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND 
Famous for springs and presswork for over 100 years @23 
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CENTRE HIGH Removal rates 
LATHES CLOSE Limits of accuracy 


SUSTAINED Performance 


WITH OR WITHOUT HYDRAULIC PROFILING EQUIPMENT : 


























CENTRE LATHES 
22’ 28’ or 36’ swing 5 O’ to 110’ centres 


18 Headstock spindle speeds 


Range of speeds 
22L Model: 73 - 500 r.p.m. 
alternatively 15 - 1000 r.p.m. 
28L & 36L Models: 6 - 400 r.p.m. 
Salant alternatively 12 - 800 r.p.m. 
KAMAN 


Self-adjusting hydraulic main drive clutch 
20 H.P. Main Drive Motor 

30 speed totally-enclosed gearbox 
Quick power traverse to saddle 


Bed chip clearance chutes 








Close-up of the headstock and gearbox on 221. Model 


CHURCHILL-REDMAN LTD 


HALIFAX - ENGLAND 





A COMPANY OF THE CHARLES CHURCHILL GROUP 
Broadway/cr/3 





ENT 








a 
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Vertical Boring and 


Turning Mill 


Model SK 12 


This versatile machine, of the most 
modern design, can be seen at our 
showrooms where it is available for 
immediate delivery. 

High table speeds, infinitely variable 
Anti-friction bearings fitted to spindle 
Drive through variable-speed, com- 
mutator motor Cross-rail automatically 
clamped and unclamped when raising 
















BRIEF SPECIFICATION 








Maximum swing with side head... ... ... 49 in. 
Maximum swing without side head ... ...  §3 in. 
Maximum distance between table 

and rail head toolholder Rio aed Vidoes “ages 
UO MONG hi sie 6G) ar, ee ee 
Infinitely variable speed from ... 3.55-150 r-p.m. 
Variable speed motor output... ... ... 27 KW. 
Weight of machine ..  I§ ton 12 cwt. approx. 











immediate delivery from our 


London Showrooms 
SUBJECT TO PRIOR SALE 











why pick on 


cast 








Come 
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the whole in one 
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us P 


Yes, why? asks the motorist, 

faced with yet another demand on his 
purse — parking meters. Well, it’s a good 
question, and maybe the Minister of 
Transport knows the answer. But if you’ve 
got to pay, you’ve got to pay — and 

here’s a meter that’ll make it almost a 
pleasure (road funds to you, too!). 
It’s the Duncan Miller Model 60, 
now being made in this country 
by Adams Powel Equipment Ltd. 
They picked on us to 


the parts — 90°. of 


them in zinc. The largest 


weighs 5} lbs., the 


smallest 0.013 lbs. Have 


you got a pressure 


die casting problem? 


and park it on us. 





Co BRITISH DIE GASTING AND ENGINEERING COMPANY LIMITED 


& rN 
EDWARD ROAD - NEW BARNET ° HERTS - TEL: BARNET 9211 


21 caste®® 


Also at WEST CHIRTON TRADING ESTATE * NORTH SHIELDS : NORTHUMBERLAND 


NORTH SHIELDS 2100 
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. | does the work of 10 . 













Adjustable to any diameter within its 1/8” limits, each Multibore collet replaces at 
least ten conventional collets. Thus a very small range of Multibore collets will 
handle all sizes of work between 1/8” and 2”. The Crawford Hydraulic Chuck is 
specially designed for use with Multibore collets and will be available in 2 sizes. Each 
incorporates a self-contained hydraulic system, for closing the collet easily and 
efficiently, that making this the most powerful DEAD LENGTH chuck in the world. 


CRAWFORD COLLETS LIMITED 


WITNEY : OXON _ Telephone: Witney 334 





London Stockists ; Acbars Ltd., 16-18 Macleod Street, Walworth Road, London, S.E.17. RODney 7191 

Midland & Northern Stockists : Retselp Engineering Ltd., Vulcan Road, Industrial Site, Lode Lane, Solihull, Birmingham. SOLihul! 2239 
Agents for South West England and Wales ; Messrs. W. O. Bullock & Sons Ltd., 126 Rodbourne Road, Swindon, Wilts. Swindon 6331 
Agents for Scotland : R. McSkimming & Co., 65 West Regent Streec, Glasgow C.2. DOUgias 7391/2 
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Heli-Coil Inserts are self-anchoring thread liners made 


from high tensile stainless steel wire. In tapped holes 
Screw they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 


than unprotected threads. The Heli-Coil eliminates 


stripping, seizing, galling and corrosion. It literally 
rea armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is “a natural” 


for automation, it can make dramatic cuts in time and 


= labour costs. Assembly is the ultimate in simplicity — 
inserts just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appearance 
of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 


and this atomic age. 
For further details write for Sales Leaflet APL 48/E8. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


BEVERLEY 82212 
ae recreate e 
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that all their machines are still 


available from ie Buck & Hickman Ltd., 
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SMART BROWN (nacuine roos) L TD : 


| etc 
PULTRA LTD 





Otterspool Way, Watford By-Pass, Watford, Herts. 


Burton, Griffiths & Co. Ltd., 
Mackadown Lane, Marston Green, Birmingham. 


Modern Machine Tools Ltd., 
Gosford Street, Coventry. 


E. H. Jones (Machine Tools) Ltd., 


Garantools House, Hove, Sussex. 


C. H. Joyce Ltd., 
40 Monkton Street, Kennington, London, S.E.11. 


Rockwell Machine Tool Co. Ltd., 
Welsh Harp, Edgware Road, London, N.W.2. 


Stedall Machine Tool Co., 
145-157 St. John Street, Clerkenwell, London, E.C.1. 





Ba 25 MANCHESTER SQUARE, LONDON W.I 


“a 








NRP 2374 








The Institution of Production Engineers Journal 


Wherever power 
is used Crofts 
Clutches play 


a vital role... 


gates MAGNETIC CLUTCHES AND BRAKES 
fractional to 45 hp at 100 rpm 
Send for leaflets 





@ fast, sure, shockless 
engagement 


@ swift drag-free release 
giving snap disengagement 


@ stationary field or slipping types for 
wet or dry-plate action 


@ pushbutton or automatic 





torque control 


Automatic 
Centrifugal Clutch 


BOM-L Multiple 
Disc Clutch 


Patent RM 
Multiple Disc Clutch 


Publication 
5613 


Publication 
855 


Publication 
5722 








CROFTS (ENGINEERS) LIMITED | Branches at: 

Belfast Birmingham Bristol Cardiff Dublin Glasgow 
be 0 WwW E BE T R A N S M 1 S $ ) 0 N E N G ! N E E R S Ipswich Leeds Liverpool London Manchester Newcastle 
Head Office: Thornbury Bradford3 Yorkshire Northampton Nottingham Sheffield Stoke-on-Trent 


Telephone: 65251 (20 lines) “Crofters Bradford Telex” Telex 51186 REPRESENTATION THROUGHOUT THE WORLD 





Telegrams: 
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Do more jobs more easily 


with VDF Lathes-— 


Types 36 and 44 


extremely versatile, with a high degree of finish. 
up to 30 spindle speeds from 11 to 2240 r.p.m. 
smooth, even transmission and control at all speeds. 


large base area and box section construction ensures 
exceptional rigidity. 


six models available. 
a wealth of additional equipment is offered. 


fully descriptive literature on request. 





BRIEF SPECIFICATION 


Type36 Type 44 
swing over 
bed 153” 


centre 
distance 29%” 


height of 
centres 1#” 


main spindle 
bore 


no. of 
speeds 18 or 30 


speeds— 
r.p.m. 11-2240 


Sole British Agents 


2 4G =a 


Machine Tool Co. Ltd 


Hythe Works, The Hythe 
Staines, Middlesex 
Telephone 

Staines 5076 (3 lines) 
Telegrams Sytool Staines 
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ARCHDALE 


HYDRAULIC MULTIPLE 


cuts costs on ‘JAGUAR’ connecting rods 


At Jaguar Cars Ltd., Coventry, this Size 2 
ARCHDALE hydraulic feed multi-drill is fully meeting 
the demands of expanding production schedules. 
Using a four-station indexing table, with one loading 
and three working positions, connecting rods are 
produced at fast rates. Small ends are drilled and 
reamed, and the large ends are core drilled and bored. 
Small end bore is &% in. dia., and large end 2.200 in. 


If your problem calls for sta dard or special 
multi-drilling ARCHDALE have the answer. 
Ask for production estimates. 


2 


JAMES ARCHDALE & CO. LTD. LEDSAM ST. BIRMINGHAM 16 
Telephone No.: EDGBASTON 2276 
A Member of the Staveley Coal & Iron Co. Limited Group 
Sole Agents: ALFRED HERBERT LTD. COVENTRY 
Telephone No.: 89221 
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largest Continuous Broaching Machine 


built in this country by 


LAPOINTE 


The 40/160” Continuous Broaching Machine 
is equipped with automatic 

clamping and unclamping Fixtures. 

In one operation this machine will 

broach the half bore, joint faces, 


locating width faces and backs 


A close-up of Fixture incorporating acceptance gauge. of bolt bosses on Connecting Rods. 


British Made 





The Lapointe Machine Tool Co Ltd 


Otterspool Watford-By-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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MODEL ‘85’ 
8 CENTRE LATHE 


10 H.P. motor, 12 spindle 
speeds 21-945 r.p.m. Ideal for 
fast production, and tool-room 
work. Also made in 104” size. 


ween [ATHES 
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MODEL ‘70’ JUNIOR 
7’ CENTRE LATHE 


2 H.P. motor, 8 speeds, 30-437 
r.p.m. also alternatives 44-640 
r.p.m. and (when fitted with 
2-speed motor) 30-874 r.p.m. 
Sizes to admit 45”, 54” and 72” 
between centres. The Cabinet 
base illustrated is an optional 
extra. 

















WAKEFIELD ROAD 


TELEPHONE: BRIGHOUSE 627 (3 LINES) 






WOODHOUSE & MITCHELL 


BRIGHOUSE - YORKS 


TELEGRAMS: ‘WOODHOUSE, BRIGHOUSE’ 


WwWM20 
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Electrical Aids in Industry 


Induction Heating -2 





The broad principles involved in the use of 
induction heating for melting and processing 
metals have already been dealt with in this series 
(Data Sheet No. 2). In order to make a critical 
examination of its possibilities, however, the 
potential user should be aware of certain technical 
factors which must influence his decisions. 


Induction heating, of course, demands the use of 
alternating current which is available from the 
public supply at a frequency of 50 cycles per 
second. Higher frequencies, however, are desirable 
for certain applications and can be obtained by 
means of the appropriate conversion equipment. 
Frequencies can therefore be considered in three 
categories: 

Mains Frequency 

(direct from mains)—§0 c.p.s. 
Medium Frequency 

(machine generator)—50-10,000 c.p.s. 


High Frequency 
(electronic generator)—up to about 2,000,000 c.p.s. 


Mains Frequency 

This needs no conversion equipment; it is particu- 
larly suitable for melting large pieces of scrap and, 
owing to the vigorous stirring forces produced, is 
excellent for alloy making. It has the merit of low 
initial cost compared with the high frequency 
method of melting, but is not so suitable for the 
production of high grade steel. Mains frequency 
induction heating is also useful for stress-relieving 
of welds in pipes and vessels, heating of chemical 
vessels, pipelines, injection moulding machines and 
press platens. 

A typical example of the use of mains frequency is 
the coreless induction melting furnace which can be 
connected direct to the public 3-phase supply. Such 
a furnace rated at 120 kW, with a holding capacity of 
2,240 lb., will give a throughput of 5,000 lb. per hour 
of hot cupola metal superheated from 1,350°C 
to 1,450°C. 


Medium Frequency 


Motor generators ranging from 10 kW to 1,500 kW or 
more at frequencies up to about 10,000 c.p.s. are 
widely used for heating for forging, melting from 
100 lb. to 10 tons, hardening, annealing, etc. A bank 
of capacitors maintains a high power factor during 
the heating cycle. 











Another form of generator for frequencies of I to 2 
kc.p.s. and powers around 250 kW, useful for forge 
heating and melting high temperature aircraft alloys, 
is a 6-anode steel tank mercury arc inverter. 


High Frequency 
Metal hardening and metallurgical processing are 
best handled by high frequency induction (up to 
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about 2,000,000 c.p.s.), particularly when a very thin 
case is required or when the section of the work- 
Piece is too small to heat satisfactorily at medium 
frequency. These high frequencies are produced 
either by an electronic h.f. generator or a mercury- 
gap h.f. generator; high frequency induction can 
deal efficiently with such jobs as hardening lawn- 
mower cylinders and cutters, bars and axle shafts. 


The choice of frequency depends upon the 
metallurgical requirements and the size of the 
component to be treated. The following table gives 
the practical relationship between size and fre- 
quency, and may be used as a guide to the choice of 
generator, subject to metallurgical considerations. 


Optimum Value 


FREQUENCY C.P.S. | 3,000 | 10,000 | 500,000 | 2,000,000 





: | 
MIN. DEPTH OF “aH : 50; z 
HARDNESS POSSIBLE | .060 in. .040 in. | .020 in. .010 in. 


Practical Values 

















MIN. DEPTH 150- | .100- | .030- | .O1S- 
HARDNESS EXPECTED | 200 in, -150 in. | .050 in. | .030 in. 
MIN. DIA. SURFACE area 
HARDENING "&over| I” to3” | t’to2” | tod 
THIN CASE | 
inant... Saenrer wel arm Ss * 
MIN. DIA. SURFACE =] me $6 ea 
HARDENING 2” & over| 2” & over | 1” & over itable 
DEEP CASE 4 spi 
MIN. DIA. THROUGH ad \" to 2” | not 
HARDENING 1” & over | ‘os 2” to j | suitable 


These are of course very approximate since they also 
depend on metallurgical considerations. 


Power required for H.F. Induction Hardening 
The high frequency power required per sq. in. of 
hardened surface depends upon the amount of metal 
behind the surface. Higher powers and shorter heat- 
ing cycles are necessary for thin cases and when the 
thickness cf metal behind the surface is small. 


000004 


0.03” to 0.04” requires I sec. 
or less at 10 kW or more 


per sq. in. 


0.1” to 0.2” with a large 
mass of metal behind the 
surface, requires 10-60 secs. 
at 2 kW per sq. in. 


Through hardening requires 
10-12 kWh per Ib. 





COOO0 & 





[For further information, get in touch with 
your Electricity Board or write direct to the 
Electrical Development Association. Ex- 
cellent reference books (8/6, or 9/- post free) 
are available on electricity and productivity — 
“Induction & Dielectric Heating” is an 
example. 


E.D.A. also have available on free loan a 
series of films on the industrial use of 
electricity. Ask for a catalogue. 








| Issued by the Electrical Development Association, | 


pee 2 Savoy Hill, London, W.C.2 6515 
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Rapid, 
high-quality 








































photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes XN 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a 4 © Expouure, development and print 

new position at any time. Pi delivery synchronized for simplicity 
of operation. 


®@ All controls conveniently located for 
rapid, effortless adjustment. 


@ Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 


© Complete design co-ordinated for 
exceptionally high potential output. 

®@ Excellent mechanical layout giving 
silent, vibrationless running. 


© Comprehensive maintenance service 
available at nominal cost. 





Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Eiggodre. 


PHOTOPRINTING MACHINES & MATERIALS 


Fuli details from 
ILFOR DLIMITED. IN DUSTRIAL SALES DEPT AZI8AA 
ILFORD, ESSEX TELEPHONE: ILFord 3000 
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FIAT 


ALLOY STEELMAKERS + FORGEMASTERS - STEEL FOUNDERS * HEAVY ENGINEERS 










THOS FIRTH & IOHN BROWN LIMITED 3 SHEFFIELD 







ENGLAND 








THE NEW 


a ee ee 


foes wR ES 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 

* ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 

* AUTOMATIC FEED AND INDEX COUNTING 

* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 


BARBER & COLMAN LIMITED 


BROOK LANDS ALE CHESHIRE 








More grinding machines ” 





© one of the 
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FILEDGE 


every week | 








There is a special niche in production engineering for 


the grinding fluid because grinding, in all its various 
forms, is so important in relation to today’s produc- 
tion techniques. 

Of the specially formulated fluids for grinding, | 
FILEDGE offers many advantages of which keener 

cutting and rapid sedimentation of abraded particles 

deserve immediate mention. The water reduction also 

has exceptional wetting-out properties. Your machine i 
shop needs FILEDGE now. 

By asking for Publication SP.173—on your business 
letterhead’ please—you will receive up-to-date informa- 
tion on FLETCHER MILLER cutting fluids. A 





FLETCHER MILLER 


FLETCHER MILLER LTD., CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 
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Lower production costs in Engineering 


follow DAWSON automated 
cleaning and degreasing 











The cleaning of metal parts at all stages of manu- 
facture is of vital importance and Dawson automatic 
washing and processing plant, built into the production 
line will give maximum efficiency at lowest 
cost. A wide range of machines is available 
for handling every type of article from 
small intricate parts to large castings or 
double-decker buses. 
If you have a cleaning problem we 
shall be pleased to send one of our 
Technical Advisers to discuss this with you. 





Dawson 


CLEANING & DEGREASING 
PLANT 


Sole Distributors 


DRUMMOND-ASQUITH (SALES) LTD. inc cowaro House, New STREET, BIRMINGHAM 


Telephone : Midland 3431 
Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. Telephone: Cleckheaton 3422 (5 lines) 
London Works : 406 Roding Lane South, Woodford Green, Essex. . Telephone: Wanstead 7777 (4 lines) 





5 






























‘cnom 65 COOPER & CO. (B’HAM) LTD 
BRYNMAWR BRECONSHIRE 


MACHINE FIXING GLUE 
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THERE’S A SOUND 
BARRIER IN 
INDUSTRY TOO! 


More than 1,000 factories now use the Croid-Cooper 





method to combat noise and vibration, the arch-enemies 
of efficiency. In these factories each machine is simply 
stuck down on a felt base with a holding power of 
50 Ib. to the square inch, a felt base that absorbs more 
than 80°/, of vertical vibration in some cases, reducing 
the wear on machines and enabling them to produce 
more accurate work. Reducing the wear on operators’ 
nerves, too. With the Croid-Cooper methods bolting 
and grouting are things of the past, and layouts can be changed overnight. 


Send for further details today. 


TELEPHONE: BRYNMAWR 312 








you cannot afford NOT 


to rebuild... 
... at 50% of the cost 


For economic reasons and the 


present-day cost of new machine tools 


the rebuilding of them is a must. 
Our method of rebuilding with 

the unconditional guarantee to meet 
the original manufacturers 
specification, equals a new machine 
often at less than 50% of its cost. 
In many cases we can help to 

bring the old design to the modern 
standards required today. 

We convert standard equipment 

to specials besides building special 
application machines. 


Write for descriptive brochure. 


J. BROCKHOUSE & CO. LTD., Elms Works, Penn Rd., Wolverhampton, Phone 23801 
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FOR 
CONSISTENTLY HIGH 
RATES OF PRODUCTION 
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These PRECIMAX MPB 
14/40 Plain Cylindrical 
Grinding Machines yield 
the twin merits of con- 
sistently high output and 
unvarying accuracy which 
contribute valuably to the 
economical production of 
Jaguar crankshafts. They 
are equipped with 36” 
diameter grinding wheels 
for grinding the main 
journal bearing diameters 
and the machining cycle 
includes automatic facing 
feed for grinding the 
journal end faces. 


LANDIS LUND LIMITED, CROSS HILLS, KEIGHLEY, YORKS. 


TELEPHONE: CROSS HILLS 3211 
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Make Your Machines 


Production efficiency boils down to winning 
the conflict between OUTPUT and TIME. 
Servis Recorders provide an exact comparison af 
; < 
between machine running and idle times — oy 
x 
moré than a mere score sheet of the contest, Eo. 
this information is an invaluable basis for 3 
Pe. 
load planning, scheduling and costing. x 
. . bond 
Please write for details of the Servis . en 
i. 4 
Recorder system. ee 
1 
| MACHINE 
No. 
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Beat Time 
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SERVISRECOR ERS LTD 

Dept. |.P.E.19 LONDON ROAD 
GLOUCESTER 

Telephone: 24125 


with the 
SERVIS RECORDER 


SYSTEM 













PRESS BUTTON 
TRANSFER to the 
KEYBOARD 


Here at last is what scientists and technicians have been 
asking for — a FULLY AUTOMATIC calculator 

with a back transfer to the KEYBOARD! This 
time-saving feature combined with full carry over in 
both Registers makes the new Diehl AUTOMATIC 
TRANSFER calculator the ideal machine for 

dealing with complex calculations. 

Diehl’s press button transfer is swift and positive in 
operation. Figures are switched into the Keyboard in 
a split second ready to be used for any further 
operation. 


For further details write to :- 


ARCHIMEDES -—- DIEHL 





CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, S.W.1 TEL: ABBEY 2014 


MACHINE CO. LTD. 
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Specified for Unfailing Response: 


MAXAM FLUID POWER 


in ‘Titeseal’ Packaging Machines 











Reliability is paramount when flow production is planned. Every itemised detail of MAXAM equipment is designed, 
Designers at Brecknell, Dolman and Rogers Ltd., of machined, inspected, assembled, tested, and supplied 
4 r with one specific end in view to serve precisely and 
Bristol, therefore chose MAXAM valves, cylinders, and willie alateis ta elaine te. 8 
other pneumatic equipment to ensure utmost reliability market where all manufacturers claim reliability, 
MAXAM pneumatic/hydraulic equipment has earned a 

reputation of super-reliability: 66°. of current production is for com- 
bag-collating sections of the ‘Titeseal’ high-speed panies whose designers — with experience of MAXAM performance 


packaging unit used at large refineries. They also and reliability have planned their future flow production machines 
. . : with MAXAM Fluid Power in mind ! 
specified MAXAM for the feed mechanism that trans- 


fers sealed bags from the collator section to the parcel- 


of the feed-in of sugar bags to the glue-drying and 





If vou are a Chief Draughtsman, Works Manager, Production Head, or 
other person seriously interested in safely increasing productivity, please 








ling unit. Intermittent, hesitant, or sluggish operation send for our catalogue. 
of any One component in any one sequence would MAXAM POWER LIMITED SS 
mean chaos in the ‘Titeseal’ machine. Camborne, England. Phone: Camborne 2275 (10 lines) 7 


44 Brook Street, London, W.1. Phone: Hyde Park 9444 croue 





A company in the Holman group which has branches, technical 
representatives and agents throughout the United Kingdom and the world. 





Controlled Fluid Power 











is YOUR GEAR INSPECTION 
UP TO DATE? 


To-day’s gear production, jobbing or repetitive, calls for 
inspection equipment that will give the correct answer in the short- 
est time. In one operation, the David Brown 9R Roll Tester, which 
is motor driven, checks concentricity, kick-off, tooth marking, centre 
distance and tooth thickness 












DIRECTLY -+- ACCURATELY - SPEEDILY 





and makes an automatic permanent record of 
concentricity and kick-off by means of the 
integral Graphic Recorder, which gives a pen 
trace with a magnification of 250: | for spur, 
helical and bevel gears. 

This instrument can also be provided for 
hand control, without the Graphic Recorder, 
for spur, helical, bevel and worm gears, and is 
one of a range of Roll Testers with capacities 
up to 5”, 9”, 15” and 24” centre distances. 

Take the first step towards bringing your 
Gear Inspection up-to-date by writing for 
Leaflet E311.15. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 








No. OR motor-driven, 
with Graphic Recorder 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 














Whatever it is you need —large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 














Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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Cylinder Head Die 





SPARK MACHINED | 
from the SOLID & 


| 
| 


SPARCATRON MARK Ill 
MODEL INCORPORATING THE 
LATEST IMPROVEMENTS 


IMPREGNATED DIAMOND PRODUCTS LTD - OF GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom 
BURTON GRIFFITHS & CO LTD: KITTS GREEN * BIRMINGHAM 33 
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HIGH DUTY CASTINGS 
for the 


HUMBER SUPER SNIPE 








C. & B. SMITH LTD. 


lronfounders WOLVERHAMPTON 
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<a | controlled air-power sends output soaring! 
AIR-LIFT FOR INDUSTRY 


- with the BELLOWS-LOCKE DRILLING AND 
TAPPING UNIT 





Production gets a lift when British Bellows 
Controlled Air Power equipment is installed. 

Take this self-contained drilling and tapping unit for 
instance .. . with a thrust equal to three times the 
applied air pressure, adjustable hydraulically 
controlled feed rate, adjustable spindle speeds from 
360 to 7,500 R.P.M. are available depending on speed 
of motor fitted, built-in 4-way directional air valve, 
built-in electrical switches and actuators, automatic 
lubrication and a guaranteed depth accuracy of 
.005”, this sturdy, precision-built unit sends output 
all one way... UP! 


Write for ‘‘Do it Yourself Automation "’, a booklet 


giving full details of all British Bellows equipment. 
—because the stroke is adjustable up 


to 3”—all or any part being usable. manufactured by the 





—because the air-powered rapid traverse 
is adjustable up to 7)” per second. 


DIVISION OF 


GEO. H. HUGHES LTD. 
EDGEMOND AVENUE, TYBURN, BIRMINGHAM 24 
Tel: ASHfield 1183 


—because any number of drill units can 
be synchronised and interlocked for 
sequence operations. 





BRIFISH BELLOWS 








® 
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INTRODUCING 
THE NEW 


Enz iswy Sharpe ; 
AUTOMATICS | 
of cow age 














THE NEW 2G SERIES 


AUTOMATIC 
SCREW MACHINE 


WITH EITHER }?” — 14” — 14” 
CAPACITY SPINDLES 


NEW CONSTRUCTION 


Allows complete interchangeability of attachments, turret tooling and cams for all three spindle sizes—provides 
savings in tooling costs and greater versatility for planning and machine loading. 
Ensures dependable precision, with continuous high production on broader range of materials and work 


diameters. 


auromaticatcy Brown € Sharpe 


To check these, and many other advantages against your present equipment write for full details to Sole 


Agents in United Kingdom for the Manufacturers — Brown & Sharpe Ltd., Plymouth. 


BUCK & HICKMAN LTD. 


Machine Tools : Otterspool Way, Watford By-pass, Herts. Head Office: 2/8 Whitechapel Road, London E.1. 


Branches : Alperton, Birmingham, Bristol, Leeds, Manchester, Glasgow. 
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ror magnified 
output... 


use mechanical 
tubing... 


A great deal of time, labour and 
materials are saved when mecli- 
anical tubing is used, particularly 
when manufacturing rollers and 
ring-shaped machine parts. 
We carry large stocks of tubing in many 
sizes and lengths with either large or small 
diameters. They are available in various 
finishes and are obtainable suitable for 
machining. 
Write, *phone or call for full particulars. 


IMMEDIATE DELIVERY IN MOST CASES 


Markland Scowcrogt 


BROMLEY CROSS, Near BOLTON 
*Phone EAGLEY 690 (5 lines) 





The latest Wadkin Articulated 
Arm Router has considerably 
increased output rates and 
drastically reduced production 
costs in scores of shops. 
Wadkin 
machines are not orthodox 
millers but machines specially designed for high-speed 
working in Non-ferrous Metals. With cutting speeds up 
to 18,000 r.p.m. and low tooth loading of the cutter, 
face-milling operations are accurately machined in a 
fraction of the time taken by any other method, and only 
light clamping of the component is necessary. No further 
finishing operation is required. May we prove the 
amazing output capabilities of this machine—preferably 
by a demonstration on your own job. 


The reason is this: 


Wadkin Ltd., Green Lane Works, Leicester 
London Office : 62 - 64 Brook Street, W.1. 


Telephone: Leicester 68151 
Telephone: MAYfair 7048 a 





here’s how to put your finger 
on 60% more production! 
























A Wadkin Articulated Arm Router, type L.C. face-milling 
filter plate at Brytallium Castings (Bolton) Ltd., Bolton. 
A finished component is shown in the foreground, 
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Fit 

Wild - Barfield 
furnaces 
into your 
production 
line . es 


A Wild-Barfield furnace will bring immediate advantages. It 
speeds up production and helps to cut costs by eliminating 
delays and wasteful handling. Built to the highest standards 
of workmanship, these furnaces offer consistent results and 
minimum maintenance. The Wild-Barfield Research 
Department is available at all times to advise you on your 


heat-treatment problems. 


Continuous and batch type furnaces for : 


NORMALISING 
HARDENING 
TEMPERING 

GAS CARBURISING 
CARBONITRIDING 
BRIGHT ANNEALING 


etc. ee ee 








ELECTRIC 


FURNACES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. 











Vidi) FOR ALL HEAT-TREATMENT PURPOSES 


Telephone: Watford 26091 
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BAKER 








The BAKER-PERA 


TOOL RADIUS 
Grinding Attachment 






This attachment to your tool and cutter grinder, designed by 






P.E.R.A.*, enables the cutting and clearance angles of single-point 






cutting tools to be ground accurately to pre-determined angles, and 






the nose radius to be accurately ground to blend with the edges. 






Well ground tools last longer, give better finish and save 






time on costly machine tools. 








* Production Engineering Research Association of Great Britain 






Write for descriptive leaflets to: 


C. BAKER of Holborn LTD. 


METRON WORKS PURLEY WAY CROYDON SURREY 














CROydon 3845-6-7-8 











Have no fears... 





SPENGER GEARS 











SSeUTUUU ULLAL LLU ULL LALLA LLL LULL LULL 
e SPURS, HELICALS 

e BEVELS (straight and spiral) 

e RACKS, SCREWS 

e WORMS, WHEELS 

e REDUCTION, CHAIN 


Supplied complete or from customers blanks 


SMA 


IITHLUULLUULLLALLLLLLLLLLLL 


Se UUTUTUTUTUTUILLULL LULL LLL LLL 


=| 


VICTORIA ROAD EAST, LEICESTER 
Telephone: Leicester 67446 & 67932 


Telegrams: Gears Leicester 
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NETTLEFOLDS- PARKER-KALON 


HEXAGON SOCKET SCREWS 


NPK hexagon socket cap, set, countersunk and shoulder 


GIKEN 





- who need a range of 


fastenings for jigs and tools 
to match their own 
exacting standards. 
Atevery stage the greatest 
magnification, the latest 
equipment and the most 
destructive tests 

have found no fault with 
these screws. GKN gave 
them controlled quality 
accurate concentricity 

and a guaranteed minimum 
tensile strength of 

75 tons/square inch. 

GKN, too, are engineers 
whose standards 

are the highest. 


PT 





screws are available in a wide variety of sizes. 
WEDGLOK self-locking hexagon socket screws and 
NPK hexagon wrenches are also available. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18. 
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CONSULT FOR 


EQUIPMENT for AUTOMATION and MECHANISATION 


@ One of the many special products made by us 
for the Ministry of Supply. 


@ We Design and Manufacture Special Purpose 
Production Machinery and Equipment. 


@ Our specialised knowledge and _ practical 
experience in this work includes the use of 
Hydraulics and Pneumatics in Machinery 
Operation. 


@ We also have a standard range of Packaging 
and Food Processing Machinery. 


LY Barraclough Lid, YARTWOOD ROAD * SOUTHPORT - LANGS 
OPPERMAN’ GEARS are precision tested 
| 
with Goulder equipment 


















For careful and exact checks of precision in gear 
manufacture, OPPERMAN GEARS LTD. OF NEWBURY * 
depend on Goulder measuring equipment 


Designed with the greatest attention to detail and made 

from specially selected materials, Goulder equipment embodies 
the highest standards of accuracy and craftsmanship. 

The comprehensive range of Goulder gear measuring instruments 
includes five ivpes of rolling gear testers, as well as involute 

and lead measuring machines. Special machines can also be 
made for particular requirements 


Goulders also make 
Worm and wheel testers - Hob tester 
Pitch testers - Sine tables 
Universal beam calipers - Jigs, fixtures 
Tools and gauges - Aircraft components 


We shall be pleased to advise on the best method of gear 


measurement for your needs—just telephone or write to: 
helical lay shaft gear which has been straight shaved, 


at Opperman Gears Ltd., Newbury, Berks. J. Goulder & Sons Ltd. 


2 sy. ‘ ney Kirkheaton, Huddersfield. 
_ > ~ af : Telephone: Huddersfield 5252-3 





ee 
Measuring the lead of a right handed single 
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More wear resisting {VEU MCT T4) Cm tle Jide 






fs ] B suor BLAST NOZZLES 
gy & 
ANS ae | 


IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 








First-class SERVICE 
and long EXPERIENCE 










By using Welded Components you save the 

costs of patterns for castings. 
Russell Welded Components you gain also 

the benefits of long experience, plus the know- 
ledge of specialised craftsmen who are backed 

by a staff qualified to modify designs of 
castings to suit welding techniques. 


By using 


Here, in fact, is a complete service, with 
prompt and expert attention to every enquiry— 

and right through to each completed job. 
Our normal range is for work up to 5 tons. 


We shall be pleased to receive your enquiries. 


S. RUSSELL & SONS LTD 


STRUCTURAL ENGINEERING DIVISION 
Bonchurch Street, Leicester. Telephone: Leicester 59488 
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FIRST FOR WELDED COMPONENTS 


SR 591 




















1 TON 


600 Ib. 


HOLT 


PNEUMATIC PRESSES 


* For 
BLANKING, PIERCING, 


BROACHING, FORMING, ETC. 


OR WHEN USED WITH A VIBRATOR FOR— 


RIVETING AND PEENING. 


barty 2 
? CLAMPS 


These versatile Toggle 
Clamps are available 
in various sizes. For 
powerful grip, accurate 
and speedy location of 
work, they have no 
equal. 
























Write NOW 
for full details 
and leaflets 


JAMES HOLT ENGS. LTD. 
MILTON WORKS, MULE ST., BOLTON, LANCS, ENG. 


Guus Phone: BOLTON |209 gum 





THE FIRM WITH 
HALF-A-DOZEN {| 
JIG BORERS for §@ | 


PRESS TOOLS 











| HIGH SPEED SERVICE TOOL CO. LTD 
Maple Road, Surbiton, Surrey. Elmbridge 1135-7 


STUDER PROFILE GRINDING A SPECIALITY 
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Increase production with NEW a 


wg-Drlt 


incorporating ‘Magnadur’ 






ceramic magnets 


DRIVING MOTOR 


COOLANT INLET 








GEAR BOX 
*MAGNADUR’ RINGS 


COOLANT OUTLET 


(Both sides) SCRAPER PLATE 


Higher Production rates The heart of the New Philips ‘Magna-Drum’ coolant Clarifier 
is a compact unit which is magnetic over its whole surface area, 
and incorporates ‘Magnadur’ high power ceramic magnets. The 
equipment will filter straight cutting oils or soluble oil coolants 
without any modification. A very high proportion of grinding 


Finish improved. 


Completely automatic. 





&*eeetet st 


Fewer wheel dressings abrasive is always entrained in the ferrous swarf collected. Standard 
‘Magna-Drum’ Clarifiers are available for handling flows of 
Coolant saved 300 g.p.h. to 7,500 g.p.h. British Patent No. 765495. 
Larger equipments can be designed 
Sludging of settling é to suit special applications. 
tanks prevented . & 





PHILIPS 4 THE DEPENDABLE FILTERS 


=| PHILIPS ELECTRICAL LTD 


FILTRATION DEPARTMENT 
Shaftesbury Avenue + London » WC2 





Century House - 
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600 Group Service 


to the 
POWDER METALLURGY 


INDUSTRY 






and 


We are suppliers of 
mixers 


iali jant, 
specialised Pp 
hydraulic presses, sin 


eg mechanical 
tering furnaces, 


and sieves. 
sy Electro- 
“ Sintrex ” Atomised Iron ee a 
ae Tron Powder and Stal a 
a0 for engineering and electr 
ow 
components. 
peer al Powder Press. 


for DO 








RST Automatic Met | 








GROUP 
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SONS AND COMPANY LIMITED 


Wood Lane London W.12 Telephone: SHEpherds Bush 2070 
Telegrams: Coborn Telex London 
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“BRAUER CLAMPS” 


the answer to your holding problems. 


GROVE RD * 
Write or ’phone today. 


. HARPENDEN 











BRANDED BOLTS 











We shall be happy to supply any engineer 
designer who is interested with details of 
the various bolts and studs, which cover 
the full range of modern requirements. 


LOOK FOR THE NEWALL BRAND 


Each type of Newall bolt 


Newall Hitensile ... Newalloy... 
Newallastic eee Newall Hi-tem eee 
is branded with its own distinctive mark 


and is recognised by engineers as having 


“unique” qualities. 














POSSILPARK, GLASGOW, N.2. 
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What is 
the cheapest 


and simplest way 
of fixing 
this... 


to this? ... 


When both are metal—the answer is almost invariably stud welding. The 
cost may be as little as one fifth of, for instance, the cost of drilling and 
tapping. The time an even smaller fraction. And stud welding is far 
stronger than any alternative method and absolutely permanent. 

Stud welding is speeding up production and lowering costs in an immense 
range of industries from shipbuilding to domestic equipment. Attachments 
may be of almost any shape. A talk with our Engineers perhaps, followed 


by a demonstration, will be worth your while. 


(rompton Parkinson 
STUD WELDING 


CROMPTON PARKINSON (STUD WELDING) LIMITED 
1-3 Brixton Road, London, S.W.9. Telephone: Reliance 7676 
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GROUP PROVIDENT SCHEME 


HE Institution has a Provident Scheme for its 

members in the U.K. The object is to safeguard 
members against the expense of private treatment for 
major illnesses, including surgical operations. Private 
treatment in nursing homes, hospital pay-beds and 
private specialists’ consulting fees, do not come under 
the National Health Service, and the patient has to 
pay the full cost. The Provident Scheme is 
designed to enable members of the Institution, 
and their dependents, to make the best and 
speediest arrangements without having to worry 
about the cost, and to provide a measure of 
privacy during treatment which is not possible 
under the National Health Service. Thus the 
Scheme is not intended to displace the National 
Health Service, but to provide supplementary 
benefits. 


Under the Institution’s Group Provident Scheme, 
the British United Provident Association’s standard 
rates of subscriptions are reduced by 20% and 
arrangements are made for the collection of sub- 
scriptions annually by Banker’s Order made payable 
to the Institution. Members are entitled to benefit 
immediately on acceptance and are not subject to 
the usual three monthly waiting period. 

If you are already a private member of the 
B.U.P.A. and under 65 years of age, you can apply 
to transfer to the Institution’s Group Scheme and 
get the benefit of 20°% reduction in fees. A refund 
of any balance of your current individual subscription 
which may be outstanding, would be made. 

Members interested in joining this Group Scheme 
are asked to write to the Secretary of the Institution, 
asking for full details and an application form. 











HEAT 


TREATMENT 





Capacity for case-hardening is now available in 
the most modern heat-treatment plant in London 


XK Gas or pack carburising with full meta)- 
lurgical control over all operations 


XK Gleason quenching press equipment for 
pieces up to 36” dia. plus wide experience 
in the control of distortion 


x Flame-hardening of gears up to 10 ft. 
dia. with latest electronically controlled 


equipment 


E.N.V. ENGINEERING COMPANY LIMITED 


HYTHE ROAD *: WILLESDEN ° N.W.10 
Tel: LADbroke 3622-3-4-5-6 
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Let us 
be your 
machine 
shop! 
















Complete facilities plus 
precision & service second to none | _ -::* “*!! 25 
shaping, honing, 
@ Capstan and centre lathe work peer wel 
@ Milling—all types to meet your 
@ Surface and universal grinding every need. 
@ G-SIP jig boring ATO & ARS 
Approved 

MARSDEN & SHIERS LTD. 





Davis Road, Chessington, Surrey. Phone: Elmbridge 5333-4 
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The reduced thread face of the anvil 
eliminates all shearing action, a 
particular advantage when gauging 
soft metals. 





Thread grinding the anvils. 


As there are no projections 
from the side of the caliper 
frame it is suitable for gauging 
shouldered work. 





Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your hands. 
In addition to the features displayed above, it incorporates many other 
advantages, all of which contribute to fine accuracy, versatility, long life 
and ease of handling. The anvils are set so that they do not roll — all 
shearing action is eliminated — the caliper is suitable for either left- or 
right-hand threads — and it is ideal for gauging Acme forms and shouldered 
work. Model 52 is available in a full range of B.A., American, Unified, 
Whitworth and Metric forms of thread. 

Horstmann also make screw or plain Plug and Ring type gauges. All these 
precision instruments are guaranteed for accuracy, hardness and finish to 
the requirements laid down by the National Physical Laboratory. 


May we send you descriptive leaflets ? 


PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND - Tel.: 7241 





A88 











Time Saving 


The Loader permits 
continuous feeding 
with the minimum of 
Operator move- 
ment. The two units 
together on a Press 
running at 15 s.p.m. 
will give a produc- 
tion rate of 800 per 
hour with one Op- 
erator. With manual 


Versatility 


Easy changeover 
from one job to 
another. 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for toolsetting 
or moved to another 
machine and reset 
within minutes. 


Economical Cost 


Relative to the sa- 
vings in production 
costs from the use of 
these Units, their 
prices including 
installation, are 
attractive. 





UDAL Press Unloader and 
Loader give four-fold saving 


Labour Saving 


The Unloader either 
replacesan Operator 
at back of Press 
or enables the front 
Operator to con- 
centrate solely on 
feeding. 


J. P. UDAL LTD., 


Interlock Works, 
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Rateliff 


SPRINGS 


FS Katee 


ie 


mis sp 
NORMAN Rp 


Phone: 4692 3/4. Gr 


D 
~ ROCHDALE 


ams: Recoil, Rochdale 


loading, two Op- 
erators would do 
well to reach 360 
per hour. 


Court Road, 
Birmingham 12 
Tel:. Calthorpe 3114 


Ratcliffe Springs never lose their temper ! 


AC RU NEON INDICATOR LAMPS 


Are specially suitable for machinery and piant which is subject to vibration 











The outstanding points of our Indicator Lamps 
are :- 


* They are perfectly shock resistant since there 
is no filament 


The average life is approximately 25,000 hours 
They are unaffected by under or over voltages 
Can be used for all voltages from 60 to 440 
Consume very little current 

Angle of visibility up to 180 degrees 

One hole fixing 

Never fail 


There are twenty-five different models available. 
We can supply the following colours — red, 
amber, yellow, green and clear. 


Delivery can be made from stock. 


THE ACGRU ELECTRIC TOOL MANUFACTURING CO. LTD. 


ACRU WORKS, DEMMINGS RD., COUNCILLOR LANE, CHEADLE, CHESHIRE Telephone ; GATley 6058 
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% Infinitely variable table 
speed. 

% Robustly constructed with 
complete rigidity through- 
out ensuring a high degree 
of accuracy. 

%& Easy in manipulation and 
set-up. 


% Ideal for all types and 
classes of grinding. 


SOLE AGENTS 






HT 


41-45 MINERVA ROAD, 








ZBROJOVKA 


Universal grinding machines 





























| q 
SPECIFICATIONS | MODELS BK3 | MODELS BK5 
1 500 750 ~~! 750 1000 1500 
' ' | T ' 
Height of centres over » ” ° ° ° 
pers St St by by brs 
or 
Max. distance between | 20° 30” 30° 0’ | 60” 
centres | " | 1 | 
| | | | 
Grinding wheel EEL I is ete ecieal sao oO" a 
(dia x hole x width) 34 x29°x5 |'34 x2¢’x5 | 193°x 3°x8 j '98 x3"x8 | 193°x 3°x8 
| | | | 
R.p.m. of work : 50— 750 : 50—750 25— 750 ; 25— 750 25—750 
1 1 | | | 
t ' ' ' ' 
Table traverse per min. 4’—I9 8” v—I9 8” : v“—I9 8 4“—19 8” 4—I9 8” 
1 iy 1 1 1. 
t ' ' ' t 
Table swivels by e 6 6° s° 5° 
me 1 I | I 
ork headstock | | ! | 
swivels by I 90° l 90° \ sal | 90° | bal 
Grinding headstock ! ! 
rinding stoc! © 0 0 
swivels by 45 4% | 30° 30° 30 








The Selson Machine 


NORTH ACTON, 


Tool aa 


LONDON, 
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PARK GATE 
STEELS 














RANGE OF QUALITIES 


Steels in the carbon range 0.080/0.85% 

Case-hardening steels. 

Free-cutting steels. 

Low alloy steels. 

For machining, bright drawing, forging, 
drop stamping and general engineering. 









































Z 













i 

















RANGE OF PRODUCTS 
Billets from 3” sq. upwards. 


Rounds from 3” to 


of" S 


Hexagons from 3” to 38”. 


Squares from 


37 to 4}”. 
Flats in certain sizes. 
Colliery roof supports and accessories. 


Special T.H. yielding arches. -S 
COILED BARS 


Rounds 3” 


to #” in 500 lb. coils. 
Rounds 3” to 144” in 900 Ib. coils. 
Hexagons 3" to #” in 500 Ib. coils. 





Hexagons 3" to 1” in 900 Ib. coils. 


Coils may be split if required. 


COLD FORGING QUALITY WIRES 
0.240” to 0.550” in §00 Ib. coils. 
0.§50” to 1.000” in 900 Ib. coils. 

Coils may be split if required. 


THE PARK GATE IRON & 
A @ Company 





STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE. PARKGATE. YORKS 
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MILD, CARBON 
AND CASE- 
HARDENING 
STEELS 









STEELS FOR 
FORGINGS 
AND DROP 
STAMPINGS 


STANDARD AND 
HIGH TENSILE 

FREE CUTTING 
STEELS 
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So HORAN ae 


You’re “‘in the clear” with 
Mr. Therm’s Smokeless Coke and Gas. 


For expert technical advice on Smokeless Fuel 


consult your Area Gas Board. 


AND - li million housewives cook by GAS ! 


Issued by the Gas Council © 




















